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IN ANY MACHINE TOOL OPERATION, 


where do you look 


for the OFF 


LI 


On a Heald 
BORE-MATIC, 
pay-off time at 

the machine is 
only the beginning! 


For example: A manufacturer of port- 
able tools purchased the Model 222 Bore- 
Matic 


various sizes of tool housings. Although re- 


shown here, for boring and facing 


sults showed a worthwhile time saving of 
about 20%, 


to justify the cost of the machine, But 


this alone was hardly enough 


analysis of subsequent assembly operations 
some time later showed substantially re- 
duced assembly times which fully justified 
the investment. Although average Borizing 
time is only | or 2 minutes per piece, the 
assembly operations take from 30 minutes 
to 2" hours and involve as many as five 
pieces that now fit exactly right because 
they've been through the Bore-Matic. How- 
ever, the customer reports that the major 
advantage of the machine is improvement 
Under 
previous me thods, frequent trouble was en- 


in quality of the finished product 


countered due to distortion of metal from 
improper clamping and locating. So this 
Hleald Bore-Matic not only saved machine 
time and cut production costs, but also 
contributed to a better and more saleable 
product 


HEALD 


Chicago 


THE HEALD MACHINE COMPANY 


On the machine itself 


In subsequent assembly operations 


In the finished product 


_ precision production that you get from a Heald Bore-Matie or 
Internal Grinder is not an end in itself. Actually, it’s the start of a 
chain reaction that will be felt in subsequent assembly operations and 
even in the performance and saleability of the finished product as well. 


When you measure the length of time it will take for a machine to pay 
for itself, it’s important to look at the overall picture. Take the savings 
you get at the machine. Add the savings from reduced assembly time. 
And if you can put a dollar value on the resulting improvement in product 
quality, add this too. You'll find that. . . 


(7 PAVS 70 COME 70 HEALO 


Subsidiary of The Cincinnati Milling Machine Co. 
Worcester 6, Massachusetts 


Cleveland + Dayton * Detroit * Indianapolis * New York 
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Cover: Cutting its way 
steadily along a predeter 
mined path, this end mill is 
automatically guided by 
numerically coded tape 
Practical applications of 
tape control, which are sim 
plifying production of diffi 
cult parts, are described in 
an article starting page 8&3 
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HOW SUNOCO 
EMULSIFYING OILS 
HELP YOU 

CUT COSTS 


The S.E.C.O. series will meet 
all your emulsifying oil needs 


REGULAR « Sunoco® Emulsifying Cutting Oil (S.E.C.O.) is a 
low-cost general-purpose oil for most cutting and grinding appli- 
cations. Operators like S.E.C.O.—it makes clean emulsions that 
stand the gaff of long production runs. Its superior rustproofing 
ability protects both machines and work. 


HEAVY-DUTY HD emulsions have film strengths 
more than twice those of regular emulsifying oils. This extra 
strength, plus high oiliness, gives you a low-cost way to machine 
today’s tough alloys and “hot” jobs. 


SPECIAL ¢ Custom grades of Sunoco Emulsifying Cutting Oil 
are made to meet unusual hard-water conditions. Other special 
formulations are used in rolling steel, brass, aluminum 

in hot and cold washing ... in rustproofing ... and in many 
other applications. 


FOR FULL INFORMATION: Cal! your Sun representa- 

tive or write for Technical Bulletin 16(S.E.C.0.) and 
| Technical Bulletin 11 (S.E.C.0. HD). Write to SUN 
| OIL COMPANY, Philadelphia 3, Pa., Dept. TE-8. 


Industry uses more Sunoco Emulsifying Oil 
than any other emulsifying oil. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY s, pa. 


IN CANADA, SUN OIL COMPANY LIMITED, TORONTO AND MONTREAL 
sus 007 
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Better Jobs for More People 


Automation will not be the cause of mass unemployment but 
will produce changes in jobs and occupations which will require 
adaptation of the labor force. These were the words of Ewan 
Clague, U. S. Commissioner of Labor Statistics, in an address 
at Boston before an International Council of Industrial Editors. 
le also pointed out that the productive capacity of the American 
economy can grow at the rate of three or four percent a year 
while the number of new workers is only about 1.5 percent per 
year. Automation will be necessary to achieve the output of 


products and services which the American economy can consume. 


These facts are familiar to management and to tool engineers 
but are not readily accepted by the worker. The reason is simple. 
He sees his job evaporating into thin air, No one bothers to 
point out opportunities to him. No one tries to upgrade him 
beyond the monotonous routine of repetitive work. If he can be 
shown that this can be done and, at the same time, provide more 
earning power for him as an individual, there is no question but 
that he would be a strong advocate of improved production 


methods, 


The story of Fred Crawford at Thompson Products illustrates 
the point. His job was to fire 150 employees so that the company 
could show a profit. He purchased machines to replace these 
men. Many years later, with a work force of 25,000, not a single 


man had been fired as a result of increased productivity, 


It is industry’s responsibility to show the worker how he ean 
fit into a plan for mechanized production as much as it is to 
prove to stockholders that automation is profitable, What is best 
for the public is not always appreciated by the breadwinner. The 
tool engineer can and should be concerned with the worker when 
he is developing and applying mechanization, He not only takes 


the drudgery out of work but also creates better jobs. 
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THREADW 


ACCURACY you can trust at 


in Cylindrical Pl 
a price you can afford... eens ee 


Taper Plug and Ring Gages — 
: Master Setting Disks 
; wR. CONTROLLED DIMENSIONAL STABILITY Plain Cylindrical Ring Gages 


guarantees the accuracy... Adjustable Limit Gages 
Thread Gages 


LONGER WEAR LIFE makes Equipment 
your gage dollar go farther... ipe Thread Gages 


SEE YOUR THREADWELL DISTRIBUTOR NOW 


THREADWELL TAP & DIE COMPANY 
Greenfield, Mass., U.S.A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-8-4 The Tool Engineer 
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= Collets and Feed Fingers 
and Get the MOST from your 
in Machine, Tools 


A Machinist tells us, 
“When you come right down to it, 
it's common sense to specify 
the best collets and feed fingers 


after investing thousands of dollars 
for a precision machine tool. - 


After all, it's the collet and feed finger — 
that passes the accuracy 


of the machine on to the finished work.” 


HARDINGE Collets and Feed Fingers 
are the best. 


} Be sure you specify HARDINGE for your 


Chucking Machines, Tool Room Lathes, 
Millers and Grinders. 


HARDINGE BROTHERS, INC., Etmira, N. Y. 
“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE” 
immediate stock delivery from Elmira, Boston, Dayton, Chicego, Minneapolis, St Louis, Detroit, San Francisco, Los Angeles, Philadelphia, Hartford, NY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-8-5 
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WINTER 


BALANCED ACTION TAPS 

cut clean—always! : 


When you know that a tap has been manufactured with great care and 
skill—you’re assured of closely controlled hole size and long tool life. 
Only Winter makes taps with Balanced Action. They give clean-cutting 
performance—always. = 


CALL YOUR WINTER DISTRIBUTOR he ° , 


WINTER BROTHERS COMPANY | 

Rochester, Michigan, U.S.A. he 
Distributors in principal cities. Branches in New York e@ Detroit ; 
Cleveland e Chicago Dallas San Francisco @ Los Angeles 
Division of National Twist Drill & Tool Co. 


EXACT 
SPACING 


UNIFORMITY OF 


FLUTE CONTOURS 


ACCURATE AND 
CONCENTRIC CHAMPERS 


2 
@ ‘ 
4 contours are always of exact 


arch that never ends 


National will have the right one 


National’s complete line of tools can save you time and tool-life. For 
instance—just tell National about your sawing or slotting job. You'll 


get a tool that is sized, styled, and designed to do the best job. 


NATIONAL TWIST DRILL AND TOOL CO. 
Rochester, Michigan, U.S.A. 


Distributors in principal cities. Branches in New York e Detroit 
Cleveland e Chicago e Dallas e San Francisco @ Los Angeles 


CALL YOUR 
NATIONAL 
DISTRIBUTOR 


TWIST DRILLS REAMERS + COUNTER. 

BORES + MILLING CUTTERS + END 

MILLS + HOBS + CARBIDE AND 
SPECIAL TOOLS 


+ 
: 
Anam 
. 
| he best way to do a deep-slotting 
job in the National research laboratory. ° 


LANDIS Solid Adjustable Taps 
interchanged to thread valve body 


tjoth taps are used at the same turret station 
(since others are required for additional tooling) 

each shank has an open keyway for securing the 
tap in turret position to facilitate interchange. 
The low cost LSA Tap is also ideal for this type of 
operation where the small number of workpieces 
does not justify a Collapsible Tap. 


In the first operation (illustrated—at the Fisher 
Governor Company in Marshalltown, Iowa), a 21” 
LSA Tap produces 2!6” 8-pitch UN threads of 
excellent quality |}” long at 23 SFM. In the inter- 
change, a 154” LSA Tap produces a 134” 12-pitch 
UN thread ,°,” long on the same workpiece. Both 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-8 


threads are cut to Class 2B fit on the WCB 1020 
steel bodies with approximately 150 pieces com- 
pleted before regrinding the chasers. 


LANDIS Solid Adjustable Taps supplement the 
regular line of LANDIS Collapsible Taps, and are 
available in 15 sizes to tap diameters from 1,'5” 
to 9”. They feature infinite size adjustment within 
the range of each tap, and are rigidly constructed 
with all parts subject to wear nitrided after heat- 
treating. Through the use of LANDIS Tap 
Chasers, threads of excellent finish are produced 
with minimum tool cost. For more information, 
ask for Bulletin G-92. 
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change 


a money making virtue! 


This time saving feature of ‘AMERICAN’ Pacemaker Lathes 
appeals strongly to operators who acclaim it a real money 
maker for them. 


The speed plate is direct reading and shows at a glance the 
available spindle speeds and how to secure them. Operators 
can’t go wrong. So fast, so easy to read and so simple that 


they do not hesitate to make speed changes to secure correct 
cutting speeds. 


In addition, cutting speed snap-on plates are available 
indicating the lever positions for cutting various work 

s - diameters at the selected feet per minute cutting speed. 
These plates may be quickly applied and changed for the 
desired cutting speed. 


No system for securing cutting speeds could be simpler, 
faster or less expensive in first cost and maintenance. 


e These and other fine features of the AMERICAN" 
DeLuxe Model Pacemaker are illustrated and 
described by Bulletin No. 116. 


Cutting Speed Plate 
(Direct Reading) 


AMERICAN 


AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S.A. 
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ERGONOMICS 


‘designs’ the operator into all 


10 


Warner & Swasey Turret Lathes 


Resu/t:; Increased Production 


ERGONOMICS today's new science of designing 
machines for their easiest and best use by the operator 
~has been the very basis of Warner & Swasey design 
for over 75 years. It's a mew word in the industrial 
dictionary, but a long-accepted idea here. 


Warner & Swasey designers know that maximum lathe 
production is obtained only when operators like the 
equipment with which they work. So, by taking into 
account human abilities and limitations, they “‘ergo- 
nomically” design turret lathes which provide you: 


Zoned Operating Controls for effortless machine 
handling together with full power-holding devices 
and automatic headstocks. 


Accurate Machines for worriless production over a 
long period of time with minimum maintenance. 


Individually designed machine sizes and types so the 
machine is neither too big nor too small for the job range. 


Operators are more content, their output increases and 
best of all, your profits rise when you put Warner 
& Swaseys on the job. 


bearing on the 
strain 
speed of accom. 
‘ 


enjoyment into 

operator's work 
day...eliminating 
the constant .figh? 
to hold tolerances” 


ond 


YOU CAN PRODUCE IT BETTER, 


The Tool Engineer 
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When jobs ore. | 
matched to the 
machine size, oper- 


wor WARNER 
-SWASEY. 
Cleveland 

PRECISION 


MACHINERY 
SINCE 1880 


FASTER, FOR LESS...WITH A WARNER & SWASEY 


August 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-11 
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JOB-LOT PRODUCTION Gy 


No. 51A General Purpose Superfinisher 


CRANKSHAFTS in small job-lots are Superfinished with this setup— holding the piece between centers and 
driving from a keyway with a faceplate driver. Latch-on follower-type arms Superfinish the crank pins, 
while the main bearing and oil seal surfaces are Superfinished by standard overhead quills. Main and pin 
bearings are taken from a ground surface of 30 micro-inches down to 8 or less. Oil seal surfaces on shaft ends 
are Superfinished to 4 or less. Production: 44 to 53 pieces per hour at 80% efficiency. 


NEED SMOOTHER SURFACES LOW COST? See the 


BEEN LOOKING FOR AN INEXPENSIVE PROCESS 
to improve product quality—to help market your 
product easier against increasing competition? 


Gisholt Superfinishing may well be your answer 
... it has been for some time for a long list of leading 
manufacturers. 


With this modern process, you'll definitely reduce 
—or even eliminate —the cost and time of grinding, 
polishing or buffing operations. With the exclusive 
Gisholt Superfinishing method, you utilize a 
“scrubbing”’ effect through an abrasive stone which 
oscillates as the work rotates. Chatter marks, grind- 


ATTACHMENTS 


No. 81 High Production Superfinisher 


No. 4 Superfinisher Attachment 


AXLE JOURNALS for railroad switchers are Super- 
finished with No. 4 Attachment on Gisholt Saddle 
Type Turret Lathe in this operation. In three steps, 
lathe finish of 200-250 micro-inches RMS is re- 
duced to final surface finish of 8-10 RMS, remov- 
ing .004" to .005" stock to eliminate tool marks. 
Through Superfinishing, 25 switchers logged 30,000 
trouble-free hours on journals in first few months. 


Superfinished tappet with 
.005-inch crowned top. 


CAST IRON VALVE TAPPETS are Superfinished in long runs on 
this job, featuring fully automatic handling with a work trans- 
fer device. Cup-shaped stones are used, Superfinishing from flat 
ground surface down to 5 micro-inches RMS or less—and 
rotating off center to generate .005" crown on the cam end of 
each tappet. In only 16 seconds floor-to-floor time per piece, 
the valve tappets are economically Superfinished for longer 


wear life and better product quality. 


NEW GISHOLT MASTERLINE SUPERFINISHERS 


ing flats, and amorphous ‘‘smear’’ metal left by 
grinding are completely removed. The true base 
metal is exposed — providing longer wear and better 
performance from your product. 


Better still, most Superfinishing jobs are done in 
a fast, automatic cycle— producing very low micro- 
inch surface readings in the shortest possible time. 


The jobs shown here are typical examples where 
Superfinishing solved production problems and im- 
proved product quality. Ask your Gisholt Repre- . 
sentative to tell you about them—and many more 
—in full detail. Call him today! 


TURRET LATHES + AUTOMATIC LATHES + SUPERFINISHERS + BALANCERS + PACKAGING MACHINES + MOLDED FIBERGLAS PLASTICS 


AUTOMATION 


WRITE TODAY for 30-page illus 
trated booklet ‘Superfinishers,”’ 
explaining Gisholt Superfinish- 
ing process in interesting detail. 


Madison 10, Wisconsin, U.S.A 
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Profit margins aren't getting any better just the 
opposite. With buying appetites fairly well satisfied, 
it's no longer a matter of “petting the stuff out’, The 
problem now is making it better at lower cost. You 
certainly don't plan to let competition catch up to you, 
So consider these ways of improving product quality 
and, at the same time, cutting down on the cost per 
piece. Advanced gaging — by FEDERAL — can do it. 
The gaging ideas are proven profit makers. The gages, 
far from being monsters of automation, are compact, 
standardized units, realistically designed to provide 


AIR-ELECTRIC 


AInPROGE INDICATING SWITCH 


CALIPER 
JAW 


GRINDING 
GAGE 


BENEFITS: Reduces cost of operation— permits one opera 
tor to handle two, possibly three grinders performing the 
same or different operations. In this way gages pay for 
themselves within a few months. 


Improves quality even if you have only one grinder, 
gage is 4 profitemaker because it eliminates error due to 
operator inattention or fatigue and also eliminates cost of 
later inspection, Gage never tires, is accurate to OOOL™ or 
hetter, is easily adjustable to control different sizes of work. 


A BETTER PRODUCT ...AT LESS COST... 
THROUGH ADVANCED GAGING...... 


AUTOMATIC CONTROL OF FINISH SIZE 


automatic control or inspection, or both, where it does 
the most good and at a price that practically every manu- 
facturer can afford. And they have reliability . . . the 
most important single feature of FEDERAL Gaging. 
Whether you're big or small in terms of production, at 
least one of these gaging arrangements can pay 
off for you. It's the truth, Ask us to prove it. Write: 


FEDERAL PRODUCTS CORPORATION 
7198 Eddy Street, Providence 1, R. I. 


INDICATING 


RETRACTION 


SIGNAL 
unit 


This standardized control gage 
continuously measures and indi- 
cates size of work as it is being 
ground and automatically causes 
wheel to retract the instant finish 
size is reached. Unit can be easily 
applied in the field to any center 
type grinder having hydraulically 
controlled wheel slide. Quick de- 
livery because all gage components 
are stocked. 


Its Air-Electric system overlooks minor workpiece surface 
irregularities which confuse size readings of other gages. 


VARIATIONS: Similar FEDERAL Gages are available 
through machine tool manufacturers to also change wheel 
feed rate to dwell grind... or to control dressing cycle and 
finish size on ID. grinders. When specifying machine 
tool requirements be sure to include FEDERAL Gaging. 
FEDERAL maintains close engineering alliance with all 
leading machine tool manufacturers. 
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This standardized “post- 
INDICATING 


process’ gage inspects | LIGHTS 
ae 


every part as it is dis- 
charged from the machine 
and sorts work into 
“good » Mear-over , ADJUSTABLE 
near-under" plus “sal- | CONTROL 
vage” and “scrap”, indi- switcw 
cating the size of each 

piece as it is gaged. Opera- 

tor, watching large indi- 

cating lights, can compen- 

sate machine for drift and piece-to-piece variation before 

any scrap parts are produced, Unit can be applied to any 
type I.D. or O.D. grinder, lathe, boring machine or screw 
machine. Gaging fixtures can be made interchangeable to 
handle various work sizes. 


INDICATING 
METER 


FILTER. 
REGULATOR 


worK sToP 
BENEFITS: Lower cost per part. Gage virtually eliminates 


scrap by showing trend before tolerance limits are reached 


Eliminates inspection errors — gage has 99.8% reliability 
or better as compared to about 92% for operator inspection 
and about 85% for inspection by other personnel. 


VARIATIONS: FEDERAL Gages of similar type are avail- 

able through machine tool manufacturers to also provide 

automatic compensation of the machine, either propor- 

tionally or by increments, so that drift is corrected without : , . 

need for operator attention. Moral: To get the maximum ha a RKPIECE 
return for your investment, be sure to specify FEDERAL 

Gaging when you're buying machine tools. 


INTERCHANGEABLE 
FIXTURES 


SEMI-AUTOMATIC, MULTIPLE 


. : Ideal for small and medium production manufacturers, 
INTERCHANGEABLE : chr f this gage checks nine dimensions in two stations and is 
CASS PTER S adjustable for 64 different sizes! Work is loaded and dis- 
posed of manually. Lights show “good”, “over” and 
under’. Units like this one have paid for themselves in 
well under six months 
BENEFITS: Reduces non-productive costs — inspection time per part, in 
a typical case, is reduced 75%, 


Improves quality level. Inspection error is eliminated. Greatly reduced 

time permits profitable 100% inspection instead of sampling 
Reduces labor cast. Inspection can be performed satisfactorily by less 

killed personne 
re VARIATIONS: nit can he designed to provide virtually any combina- 
pELecTRICATOaaE 4 : tion of dimensional measurements, Sensing elements, electrical compo- 
nents, housing and base ave standardized, Other components designed 
to suit, Unit can incorporate semi-automatic disposal, Number of othe 
devien possibilities all the way up to a completely automated inspection 
GAGE 1S ADJUSTABLE he, wid control gage. In every design the emphasis 1 on reliability. That's 
" uby, when you buy FEDERAL Gaging, you buy results, 


As FEDERAL 


FOR RECOMMENDATIONS IN MODERN GAGES. . . 
Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 
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Just out 


Write for Your Copy: 
CARMET CATALOG 


32 well-illustrated 
pages, containing data on all 
Carmet grades, and on Carmet 
blanks, tools, die sections, 
punches, draw die inserts, etc.; 
also special preforming to order 
@ Write for your copy 


ADDRESS DEPT. TE-92 
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Look How You Can 
Save with 


PREFORMED 


DIE SECTIONS 


these Blanks are preformed 
to a Finishing Allowance 


of .018"-.022" per side 


These tungsten carbide die sections are of 
Carmet CA-11, a special grade developed 
expressly for punches, dies, and other 
heavy shock applications where wear and 
abrasion resistance are required. 

These blanks have a span of 1.315" 
with a wall thickness of only .046"', bur 
they were easily produced to close toler- 
ances by AL's precision preform methods. 
All surfaces are clean, smooth and free 
from defects, requiring only a minimum 
amount of grinding to final dimensions. 


Carmet carbides can be accurately pro- 
duced to practically any shape or size your 
designs may require, and can be supplied 
preformed as desired. Typical highly suc- 
cessful applications includeinserts fordraw- 
ing, heading, extruding and blanking dies; 
gauge and wear parts; pins, bushings; etc. 

Find out, TODAY, how you can cut 
costs with preformed Carmet. Write or 
call Allegheny Ludlum Steel Corporation, 
Carmet Division, Wanda and Jarvis 
Avenues, Detroit 20, Mich. 


For nearest representative, consult Yellow Section of your telephone book. 


For ALL your CARBIDE needs, call 


Allegheny Ludlum 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-16 


FINE roo, sree! 
Since 1854 
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TELETYPE 


Women Work Well with 
LELAND-GIFFORD Drilling Machines 


At the dexterous finger touch of skilled women 
operators, these rugged he-man_ Leland-Gifford 
Drilling Machines perform miracles of precision 
drilling for Teletype Corporation. 

Thousands of small precision parts for intricate 
Teletype machines require a wide variety of pre- 
cision drilling operations — drilling through or to 
depth, tapping, countersinking, spot facing. 

Batteries of Leland-Gifford Multiple Spindle 
Drilling Machines provide the extreme sensitivity 
plus infinite flexibility needed to handle these oper- 


ations quickly, accurately and profitably. The right 


tools are always ready for use in the right sequence 
and combination. Work moves smoothly from one 
spindle to the next, requiring a minimum of han- 
dling even for the most complex pattern of holes. 


Walk through the plants of the nation’s fore- 
most producers of precision work and you'll find 
one name more than any other on precision drilling 
equipment — LELAND-GIFFORD. Leland-Gifford 
Multiple Spindle Drilling Machines are available in 
a complete family of sizes in a wide range of swings, 
number of spindles, types of feed. New bulletins 
give complete information. Write for them. 


LELAND-GIFFORD 


Drilling Machines 


WORCESTER 1 


» MASSACHUSETTS, 


CHICAGO 45 NEW YORK OFFICE 
2515 West Peterson Ave. 75 South Orange Ave 
South Orange, N. J 


10429 West McNichols Rd. 


LOS ANGELES OFFICE 
CLEVELAND 22 


2620 Leonis Blvd 


P.O. Box 853 Vernon 58, Cal 
INDIANAPOLIS © 105! 
ROCHESTER 12. P.O. Box 24, Charlotte Station 
U.3. A. 
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develops ouster specialized. machine 


New automatic inline transfer machine 
handles 650 pistons per hour at 100% efficiency 


Pistons are delivered to the first station of 
machine by a conveyor. They are picked off this 
conveyor, loaded into the machine, processed 
and delivered to another conveyor . . . all auto- 
matically. Here is the sequence of operations 
performed: 

Station 1— Accept and unload piston from con- 
veyor chute. 

Station 2—Orient piston in relation to pin bores 
and bosses, using an electric eye and orientating 
table. 

Stetion 3— Push piston down against positive 
locator by means of hydraulic expanding lug. 
Drill center of dome end and spot face two sec- 
tions from the bottom upwards. 

Station 4— Mil! weight pads. 

Station $—Spot drill drive holes in weight pads. 
Stetion 6— Drill drive holes in weight pads. 
Station 7— Ream drive holes in weight pads. 
Station 8—Drill two oil holes through half of 
pin boss. 

Station 9— Drill two oil holes half- 

way through other half of pin boss. 

Stetion 10 — Drill two oil holes com- 

pletely through other half of pin boss. 

Station N— Dump chips and unload 

to conveyor. 

Always consult M & M first for all 

types of specialized machine tools. 


MACHINE TOOL MFG. DIVISION 
CLEVELAND, OHIO 
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Norton wheels — with different 
spread the “Touch of Gold” across 


You can step up your production rate on internal 
grinding jobs by choosing exactly the right Norton I.D. 
grinding wheel you need. And you'll add the “Touch of 
Gold” to your product quality as well as quantity 
because you have the widest possible choice. 

For high production grinding, 44 ALUNDUM*, 57 ALUN- 
pum, 19 ALUNDUM and regular ALUNDUM abrasives are all 
quality abrasives at non-premium prices. In particular, 
the new 44 ALUNDUM wheels with G Bond have earned 
high praise from users in many different types of appli- 
cations. For example: 

A Michigan customer, using 44 ALUNDUM wheels for 
I.D. grinding heavy duty hardened steel bushings, re- 
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High Production At Lowest Cost. Norton wheels for 
internal grinding are precision-processed for completely 


uniform structure and identical top performance. There’s 
no fussing with timing cycles when you change wheels, 


abrasives, different. bonds — 


the entire internal grinding range 


ports: Breakdown was very even, with less glazing, excellent 
cutting action, and half the dressings needed by standard 
wheels. ‘*44’s’’ were the best ever used. 

From a New Jersey user the report on internal grind- 
ing of small steel gears is: The ‘‘44’s” are great for grinding 
sharp radii, with 30% more pieces per dressing and per 
wheel, and finish improved from 28 to 15 r.m.s. 

In a California plant, doing all kinds of internal grind- 
ing the details are: Best all-around wheels ever used. Top 
performance on stainless steel, culting exceptionally fast 
withoul excessive breakdown. 

A Pennsylvania customer, internal grinding steel gear 
housings, says ‘44's’ are: Freer cutting wheels that hold 
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Money-Saving Precision In Toolroom And Miscellane- the Norton line — the right abrasive and bond for every 
ous Internal Grinding is assured by the completeness of type of job on every type of grinder. 


orm better, require less dressing and greatly improve finish. N QO Qa ] O N 
p 


Whichever of these abrasives you use, team it up with 
the Norton G Bond, the most efficient vitrified bond ever R A i Vv E 
developed for accurate production grinding. A 
When your I.D. grinding is the toolroom type, choose 


38 ALUNDUM or 32 ALUNDUM abrasive — the latter es- Gilaking better Products «+s 
pecially for the more-difficult-to-grind steels because of 
its outstanding ability to penetrate and hold the cut. to make your products better 
And with these two famous abrasives, select G or BE 
bonds ~ both vitrified. — NORTON PRODUCTS 

Your Norton Distributor will gladly arrange a test ts) Abrasives * Grinding Wheels + Grinding Machines « Refractories 
these ‘‘Touch of Gold’’ wheels in your plant. Or write to 


NORTON COMPANY, General Offices, Worcester 6, Mass. sene NING DIVISIO 
. ’ T 
Plants and distributors all around the world. Costed Abrasives Sherponing Stones 


*Trade-Mark Reg. U. S. Pat, Off. and Foreign Countries 
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40 STYLES— OVER 200 TOOLS — 


MAKE KENDEX TOOLING 


for virtually every machining job 


The production-boosting, cost-cutting, job-simplifying 
advantages offered by the Kendex throw-away, turn- 
over insert principle can be adapted to practically any 
machining job. 

Over 40 styles and over 200 Kendex tools let you 
make savings in boring; profiling; chamfering; odd job, 
step and face milling . . . on older machines as well as 
on the newer automatic cycling types. 

Kendex tools permit quick changing of inserts with- 
out resetting the tool, eliminate costly insert and chip- 
breaker grinding, give better chip control, permit use 
of harder grades like Kennametal K7H along with 
many other grades in inserts of various sizes and shapes 


*lLrademark 


KENNA 


MINING, METAL AND WOODWORKING TOOLS 


WEAR AND HEAT-RESISTANT PARTS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-22 


to give best results on any specific job. Many of the 
tool styles offer a choice of positive or negative rake 
which accommodate either regular or precision ground 
inserts. Kendex offers the most advanced and complete 
line of metalworking tools available today. 

The pictures above merely suggest the many tools in 
which the Kendex principle is available. Your Kenna- 
metal Tool Engineer will help you apply Kendex tools 
to your operations. He works exclusively with Kenna- 
metal tooling . . . applying and servicing it . . . working 
with production men in mapping the best solutions to 
tough machining problems. Give him a call or write 
KENNAMETAL INCc., Latrobe, Pennsylvania. 


ABRASION, CORROSION-RESISTANT PARTS 


PERCUSSION AND IMPACT PARTS 


The Tool Engineer 
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when you have parts of aluminum <j 4 


or other nonferrous metals... 


that must be side, face or contour milled to look like this... 


Guide roller mounted 


TEMPLATE 


FOLLOWER 


ARC 


on pivoted arm follows 
template, moves to any 
point of follower arc to 
vary cutter head posi 
tion as 


required, as 
feed 
work through complete 


rotates to 


milling cycle 


Here is one of several Onsrud Rotary Feed Milling 
Machine models...a design type that has become 
the most versatile and productive in metal milling. 
The kinds of production parts that can be milled 
to advantage are almost endless in number . . . 
wherever the operation involves straight line or 
contour side milling or horizontal top-edge milling 
The A-50AE machine shown here has a capacity 
for work up to 40” diameter. A high speed milling 
head with Onsrud two speed 714/3% HP, 3600 
1800 RPM air cooled motor gives proper cutter 
speed for fine finish and rapid feed. Other models 
supplied to fit work requirements as needed. 


Let us tell you how Onsrud Rotary 
Feed Milling Machines can lower 
your production costs in 
aluminum and related nonferrous 
milling. We'll also be glad to 
give information on all 
other Onsrud milling machines 
for of 
milling. Your inquiry ts cordially 


you 


every type production 


invited 


WORK SET-UPS LIKE THESE . . 


AF THE PRooUcTION 
AGVARTAGES OF ONSRUD ROTARY FEED MILLING 


ALL FOUR SIDES IN ONE SET-LiP 
Work held by pneumatic center clamp, 
for milling completely around 
the part if desired. 


CONTINUOUS PRODUCTION 

Work fixture built with two, tires or four 
(or more) stations for continuous feed 

work to cutter. Operitor merely loads 

and unloads without production time lags 


ONSRUD 


MACHIME WORKS, INC. 


MACHINE TOOL DIVISION 


AVENUE 
OF CHICAGO) 


MILES 31, 


High Speed MILLING MACHINES for Aluminum and Related Nonferrous Meta! Milling 


For doing things beller by doing things digerently / 
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Your friend 
indeed 
when you’re 


Morse Designers... 
Morse Engineers... 


Morse Modernized 
Plant... 


Morse Master- 
Craftsmen 


all backing up 


* YOUR MORSE- 


FRANCHISED 
DISTRIBUTOR 


MORSE TWIST DRILL 
& MACHINE COMPANY 


New Bedtord, Mass. 


A Division of VAN NORMAN INDUSTRIES, INC. 


Worehouses in 
New York, Chicago, Detroit, Dallas, San Francisco 


The Tool Engineer 


in need... 
‘th man behind the behind 
MORSE 
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TO CUT MACHINING COSTS, 
MACHINE FASTER WITH 


ontinuous broaching 


Higher machining production than ever achieved by 
any other method has been made possible in many 
cases through the use of the Footburt Continuous 
Surface Broaching Machines. In most cases, produc- 
tion is limited only by the speed at which parts can be 
loaded into the self-clamping fixture. Unloading is au- 
tomatic. If you have a problem of high production on 


small parts, send blueprints and hourly requirements. 


THE FOOTE-BURT COMPANY 
Cleveland 8, Ohio 


Detroit Office: 24632 Northwestern Highway, Detroit 35, Mich. 


Write for Circular No, 503 ENGINEERED FOR PRODUCTION 


PIONEERS IN SURFACE BROACHING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-26 The Tool Engineer 
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For Answers to Tool Steel Problems 


Fool 


BETHLEHEM STEEL COMPANY, PA, Gn the Posifie Coon Jathigher Steal C 


operation Expert Distr’buter Stee! Fx port Corp. 


CHECK WITH YOUR BETHLEHEM DISTRIBUTOR 


Virtually every business day you are 
faced with a question or two about 
tool steel. On occasion the solution is 
relatively easy, such as ironing out 
some detail about delivery. But often 
it can be considerably more com- 


plex—perhaps weighing the merits , 


of two similar grades, or determining 
the proper cycle of heat-treatment 
to obtain a more effective die life. 


Whatever the problem, it calls for 
expert opinion, and that’s where 
your Bethlehem tool steel distributor 
comes in. For he’s a specialist in tool 
steel matters, and it’s part of his job 
to see that your questions are an- 
swered promptly and courteously. 
Besides, he can also save you time 
when you need tool steel, for his 
diversified stocks are ready to go at 


a moment’s notice. Make it a point 
to check with your Bethlehem dis- 
tributor often. It will take but a few 
minutes at most, and it’s one of the 
wisest moves you can make. 


STEEL 
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800 pieces per hour at 100% efficiency. 
Four parts machined in each station. 


Machine 1 drills and reams rocker shaft hole; forms oil groove; 
drills one oil hole. Machine 2 drills, chamfers and taps adjusting 
screw hole; drills, counterdrills and spotfaces second oil hole. 


Push button controlled power wrenches operate fixture clamps. 


Cross “building block" construction provides flexibility for part 
design changes. 


Complete interchangeability of all standard and special parts 
for easy maintenance. 


Other features: Construction to JIC standards; hardened and 
ground ways; hydraulic feed and rapid traverse for drilling and 
reaming; individual lead screw feed for tapping; automatic 
lubrication; pre-set tooling throughout. 


top culter design 
saves 50% in cutter cost, 


reduces cutter breakage 


a single solid form relieved cutter to 
replace two former cutters 


BARBER- 
COLMAN 


recommends: improved design to increase tool life 


and reduce cutter breakage 


{iil Telli 
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cutter 


This Barber-Colman unground form-relieved milling 
cutter takes the place of two milling cutters formerly 
operated as a gang for milling these lever sectors. The 


SS ae proportions of the cutter were improved by reducing 
the cutter diameter and increasing the bore diameter. 
+ + These improved proportions provide greater rigidity in 
! the cutter and in the milling operation, As a result, initial 
pe OO re cutter cost has been reduced 50%, and cutter cost-per- 


piece further reduced through extended tool life and 
reduced breakage. 


The form on the workpiece is located with respect to 
the cutter axis to allow sufficient clearance behind all 
cutting edges. in this particular application, the work- 
piece is positioned at 25° relative to the cutter axis, per- 


mitting the manufacture of a One-piece cutter with ade- 
quate cutting clearance. 


The material in the part is soft steel of maximum machine- 
ability. For best cutting efficiency, the cutter was designed 
with adequate clearance for milling this material, Cutters 
are 5” diameter with 1!4" bore as compared with previous 
cutters of 6" diameter and 1” bore. 


Replacement with a single form relieved cutter has sim- 
plified cutter resharpening and reduced cost-per-piece. 
All Barber-Colman form relieved cutters are index 
sharpened across the face of the teeth. Cutters are simply 
and easily resharpened on conventional equipment or 
Barber-Colman automatic hob and cutter sharpening 
machines. 


With Barber-Colman improved cutter design, pieces are 
milled at the rate of 314" per minute feed, and 150R.P.M. 
cutter speed. Tool life averages 4,000 pieces per 
sharpening. 

If you are seeking ways to improve your milling cutter 
efficiency, consult Barber-Colman cutter engineers. Their 
skill and experience in applying advance cutter desiga 
features will help to solve your milling problems. 


BARBER 
COLMAN 


BARBER-COLMAN COMPANY 
888 ROCK STREET*® ROCKFORD, ILLINOIS 
Hobs « Cutters « Reamers « Hobbing Machines «+ Hob Sharpening Machines 
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WOULDN'T YOU RATHER HAVE THE 


cuts tool making costs 4 ways: 


LATEST TECHNICAL ADVANCE? 


lempered” 


Flat 


Ground D le Sie p| 


A great new addition to Heller’s famous tool line — “Job Tempered” Flat Ground Die Steel 
— offers solid, cost-cutting advantages to users in four specific ways: 


1. Over 1300 standard stock sizes available provide 
the right size for the job — minimum waste in 
cutting to size — maximum utilization of each piece. 
2. Requires no pre-finishing. Tool patterns may be 
laid out directly on its super-smooth 25-35 micro- 


inch surface. 


3. Easy to machine. Spheroidize annealed structure 


of this high grade alloy steel saves time in making 
the actual tool. 


4. Easy to heat-treat. Wide hardening ranges make 
heat treating non-critical. Simple instructions on 
every package show how to “Job Temper” the tool 
to get maximum service life and performance on 
the job. 


You get extra assurance that “Job Tempered” Die Steel is right because the analysis has 
been checked and recommended by leading consulting metallurgists. All these advantages add 
up to real cost-savings in making tools 
toughest service conditions. 


and maximum tool performance under the 
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wide range of standard 
and stock sizes available 
in oil hardening and air 
hardening types 


Oil Hardening Air Hardening 


Lengths 18" and 36” 36" 


Thicknesses to 1%" te 2” 


Widths te 14" depending 1" to 10" 
on length and thick- 
ness 


Stock squares also available. 


useful, convenient 
protective packaging 


All sizes are individually packaged, fully protected 
from rusting and scratching. Analysis, heat treat- 
ing instructions and dimensions are clearly indi- 
cated on every package. 


GET THIS HANDY 
SELECTION CHART! 


Shows at a glance the 
complete range of standard 
and stock sizes and stock 
squares of Heller “Job 
Tempered” Die Steel 
available from your Heller 
Distributor. 


HANG IT ON YOUR WALL 
FOR QUICK, EASY REFERENCE. 


HACK SAW BLADES 


METAL CUTTING BAND SAWS FAMOUS HELLER FILES 


HELLER TOOL CO. America's Oldest File Manufacturer 
Newcomerstown, Ohio A whsidiery of Simonds Saw and Steel Co, 


"SOLD EXCLUSIVELY THROUGH 


Helle, 
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TYPICAL REASONS-WHY... 


turning 


On B-1113 stock, cast alloy gave 500 pieces 
per grind. Vasco Supreme delivers 3500- 
4000 pieces—upping production 20%. 


milling 
Cast iron cams. Standard high speed steel 


formerly used gave 7 cams per grind— 
Vasco Supreme now cuts 135! 


drilling 
Glass fiber. Standard high speed steel on 


this material, 4-5 holes. Vasco Supreme, 
1400 holes before sharpening. 


form cutting 


SAE 4340. Using 18-4-1 nitrided, customer 
got 380-400 pieces per grind. Vasco Supreme 
changed matters: 906-1230 pieces. 


nibbling 


Steel plate. Large-diameter rings, 3/16” 
thick, are nibbled by tool and die cutting 
inside and outside of circle. Vasco Supreme 
gives twice the production per grind over 
competitive grade. 


compacting 


Electrolytic iron powder. Vasco Supreme 
compacting punch produced 4,000,000 parts 
(gears) during run. 


blanking 


High silicon sheet. On indexing type lami- 
nation die, previous high-carbon, high- 
chrome steel made 3000 hits . . . Vasco 
Supreme ran 65,000. 


scalping 


Hard drawn brass and copper. Dies of 
Vasco Supreme provide 300 per cent longer 
life than 18-4-1 steel. 


and for your own 
particular application 


Give first thought to Vasco Supreme. Have a metallurgically- 
trained Vanadium-Alloys sales engineer check with you on 


the benefits you can expect, and let Supreme deliver! 


VANADIUM-ALLOYS STEEL Co. 


LATROBE, PENNSYLVANIA 
SUBSIDIARIES: Colonial Steel Co. « Anchor Drawn Steel Co. « 
Pittsburgh Tool Steel Wire Co. « Vanadium-Alloys Steel Canada 
Limited « Vanadium-Alloys Steel Societa Italiana Per Arzioni « 
EUROPEAN ASSOCIATES: Societe Commentryenne Des Aciers Fins 
Vanadium-Alloys (France) « Nazionale Cogne Societa Italiana (italy) 
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John Topman, Factory Superintendent, says: 


“] LIKE GEOMETRICS because... 


.-. lm interested in production schedules, costs and quality control. 
GEOMETRIC tools suit me on all counts, they’re dependable, economical 
and, of course, you can’t beat them for accuracy. Just look at the 
workmanship in this collapsing tap! 


Their distributors and their own service engineers give us wonderful co- 
operation, too. Yes, I’m sold on GEOMETRIC Die Heads and Collapsing Taps.” 


Greenfield Tap and Die Corporation 
GEOMETRIC TOGL COMPANY DIVISION 
New Haven 15, Connecticut 
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© courtesy of the Axelson Manufoctur ng Cc mpany 


THE LATHE — Avelson 4025 Heavy Duty Engine Lathe 
THE OPERATION — Taking */;’ cut on 1045 forged steel 
THE CHUCK — Horton, of course 


HORTON CHUCK DIVISION 
Greenfield Tap and Die Corporation 


Windsor Locks, Connecticut 


Call Your Horton Distributor Now! 
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NOTICE 


to all users of 


Brown & Sharpe Screw Machines 
with 3/4" spindle capaci 


Because of exceptional results obtained with Rubber-Flex* Collets, 
we recommend that you USE RUBBER-FLEX COLLETS 
FOR HOLDING ROUND STOCK ON THE FOLLOWING MACHINES: 


A. AIIB&S Automatic Screw Machines of ¥,” spindle B All B&S Hand Screw Machines of 34” spindle ca- 


capacity with Serial No. 2015 or higher. (Since 1914.) 


pacity with Serial No. 540-0-1 or higher. (Since 1951.) 


(NOTE: Rubber-Flex Collets are furnished as standard equipment with new No. 2 Automatics of %” capacity.) 


NEW, DIFFERENT DESIGN 


The Brown & Sharpe Rubber-Flex Collet is 
a permanent assembly, composed of hard- 
ened and ground steel jaws, separated and 
supported by special, oil-resistant synthetic 
rubber. It is used with a chuck nut and a 
chuck sleeve. When the sleeve is moved 
forward, it closes the jaws of the collet 
parallel on the work. 


Extensive tests and customer production 
experience have shown that modern Rubber 
Flex Collets cost less to use and perform 
better than any other collets available for 
use on the above machines. Here are the 
advantages you can expect from them 


CUT COLLET INVENTORY 
WAY DOWN 

Each Rubber-Flex Collet has a wide nom- 
inal range of .050". A set of only thirteen 
collets, two sleeves and a chuck nut handle 
any size of round stock within the capacity 
of the machines from .095”" to %”" 
and no “special” collets are needed 


GRIP TIGHT AND 
CONCENTRICALLY 
The parallel action of the long Rubber-Flex 
jaws gives them the strongest, most accurate 


grip of any collet made. The grip actually 
increases as the power of the cut is in- 
creased, through a wedging action of the 
jaws 


LAST UP TO 6 TIMES LONGER 
THAN OTHER COLLETS 
The jaws of this collet are long and can be 
held to maximum hardness, since spring 
temper is not required. They wear slowly 
and evenly because they bear parallel on 
the work 


WILL NOT “STICK” 
The Rubber-Fiex Collet opens fast and 
cleanly every time. No production time is 
lost due to a sticking collet 


SEAL OUT CHIPS AND COOLANT 
This collet has no slots which will admit 
chip-laden coolant to vital spindle areas 
of the machines. It forms an hermetic rub- 
ber seal automatically against the chuck 
nut and around the work 


PLAN NOW FOR 
GRADUAL REPLACEMENT 


As your present collets for round stock 
wear out, we recommend that you change 
over to Brown & Sharpe Rubber-Flex Col 
lets. Ask your Brown & Sharpe distributor 
for a demonstration. Brown & Sharpe Mfg 
Co., Providence, R. I 


*Trade-mark of the Jacobs sfangacnaring Com- 
pany, which makes these collets for Brown & Sharpe. 


BUY THROUGH YOUR LOCAL DISTRIBUTOR 


Brown & Sharpe 
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SIMPLEX 2U 2-Way Hydraulic Feed Precision 
Boring Machine complete with six #2 SIMPLEX 
self-contained automatically lubricated precision 
boring heads and a platen type work-holding 
fixture designed to hold six pistons for semi- 
1932 -1957 finish and finish boring of the wrist pin holes. 


The electrical and hydraulic system on this ma- 


at eo chine is made to conform to J. I. C. Standards. 


PRECISION 
BORING MACHINES 


Hydraulically clamped type work-holding fixture de- 
signed to hold six pistons, The piston pin holes are 
semi-finish and finish bored at the rate of approxi- 
mately 400 per hour at 100% efficiency. 


SIMPLEX MACHINE TOOL CORPORATION 


4528 WEST MITCHELL STREET 


MILWAUKEE, WISCONSIN 


PRECISION BORING MACHINES . PLANER TYPE MILLING MACHINES 
SPECIAL DRILLING, TAPPING AND BORING MACHINES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-8-38 The Tool Engineer 
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high speed 
aluminum body 
air operated 
chucks 


CUSHMAN CHUCKS Givt CHUCK-ABILITY CUSHMAN CHUCKS . . . 
—The ability to SPEED your work .. . ELIMINATE a Product of American Quality, 
fatigue ... IMPROVE your products ... and REDUCE Laber and Materials 

your costs .. . through design ond selection of the SOLD THROUGH YOUR 

right workholding devices. INDUSTRIAL DISTRIBUTOR 


THE CUSHMAN CHUCK COMPANY | 


Hartiorad 2, Connestiout 
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Boe MANY YEARS frequent industrial fires involving 
hydraulic fluids have taken their toll in man-hours 
and high costs. This has created a widespread need for 
a relatively inexpensive all-purpose, fire-resistant hy- 
draulic fluid. 

In undertaking this challenge, Shell Research Labo- 
ratories spent over four years in laboratory and field 
testing before a solution was reached. The result was 
the introduction of Lrus* Fluid 902 . . . the first low- 
cost, oil-base fluid that, under plant conditions, actually 
snuffs out fire. 

The new formulation is a specific combination of 
petroleum oils mixed with water and emulsifying agents. 
It gains its fire resistance through a relatively high 
water content. Lrus Fluid is perfectly adapted to the 
majority of hydraulic systems. The following is typical 
of many reports in Shell files. 


Typical Problem and Solution 


The welding plant of a prominent automotive manufac- 
turer employing 100 hydraulically operated electric 


A leak is quickly spotted because of Lrus Fluid’s distinctive 
yellow color. 


40 


Mineral oil hydraulic fluid instantly ignites upon torch flame contact 


Fire resistance plus low cost 


welders formerly used a straight mineral oil fluid. On 
one occasion, damaged fluid lines allowed this mineral 
oil under high pressure to spray directly onto the weld- 
ing area. Sparks ignited the fluid . . . caused an immedi- 
ate flash fire which resulted in 75% machinery damage 
before it was extinguished. Immediately following this 
incident, the changeover was made to Shell Irus Fluid 
902. Shortly thereafter a line broke and the high- 
pressure spray once more contacted welding sparks. 
There was no fire at all... and in a matter of minutes 
the machinery was operating at full efficiency. 

The two photos above provide dramatic proof of its 
flame resistance. In the photo on the left, conventional 
hydraulic fluid instantly ignites upon contact with an 
oxy-acetylene torch flame,.whereas Shell Lrus Fluid 902 
(right photo), under the same conditions, does not sup- 
port combustion beyond an inch or two from the flame. 
Under plant conditions, it actually snuffs out fire! 


Two-Way Economy 


An advantage not to be overlooked is the low cost of 
Irus Fluid 902. Many plant operators now making the 


The complexity of cable lines necessitates the use of a fire- 
resistant hydraulic fluid to eliminate fire hazard. 
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Under the same conditions, Shell Irus Fluid 902 clearly demonstrates its fire resistance 


new hydraulic fluid 


switch to Lrus Fluid find that it costs up to one-third less 
than other fire-resistant fluids—and its performance is 
comparable in every practical respect. This money-saving 
advantage is a vital consideration not only in the initial 
purchase price, but in reducing make-up loss expense. 


lrus Fluid 902 has other features, too: 


1. It contains no corrosive ingredients and has shown 
no harmful effects on normal seals, fittings, or bear- 
ings ...it will not promote rust. 


Such specialized die-casting machines require a fire- 
resistant hydraulic fluid to assure maximum safety. 


2. No major equipment modification is necessary ... 
simply clean your present fluid thoroughly from the 
system and replace with Irus Fluid. 

3. Practical application proves it has exceptional vis- 
cosity and lubricating qualities ... doesn’t thin out 
in use. 

4. The yellow color of [rus Fluid enables you to spot 
and trace leaks easily ...a valuable benefit in pre- 
ventive maintenance. 


If your operation utilizes die-casting machines, plastic 
molding machines, glass blowing machines, permanent 
mold machines or any other hydraulic equipment where 
fire hazards are of concern, we suggest you investigate 
the advantages of Shell Irus Fluid 902. 

Write or call the Shell Oil Company office nearest you. Finger points to line break in hydraulic cable that 


° Trademark caused flash fire and machinery damage while oper- 
ating with mineral oil type fluid. 


SHELL OIL COMPANY 
50 WEST SOTH STREET, NEW YORK 20, NEW YORK SH ELL’ 


100 BUSH STREET, SAN FRANCISCO 6G, CALIFORNIA 
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Lb Simplified cross-slide camming “ig ht big 
b Interchangeable cross-slide re Ss ind nm Ss 


tool holders tle: you get 
b Quick-adjusting stroke mechanism 


GREENLEE 

BAR 
AUTOMATICS 


In plant after plant countless hours of setup time are saved each year on Greenlee 
Bar Automatics. Similar savings in time and money can be achieved in your own 
plant. Greenlee has on-the-job case studies to prove it. Whether your responsi- 
bility lies in the field of management . production . engineering... or pur- 
chasing you owe it to yourself and your company to call in the Greenlee man. Let 
him show you why and how faster setups on a Greenlee pay off in greater profits. 


GREENLEE 


4-SPINDLE...6-SPINDLE 
SECOND - OPERATION 

PNEUMATIC STOCK FEED 

WRITE TODAY 


FOR CATALOG GREENLEE BROS. & CO. 
A-405 1988 Mason Avenue 
Rockford, Illinois 
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now a completely new DeVlieg Microbore Catalog 
isting |832) st 


pur} 


Microbore 
vee ... FOR USE ON ALL MAKES 
. : AND TYPES OF BORING MACHINES, 
BY 
MILLING MACHINES AND 


TURRET LATHES! 


Yes sir, you'll find it a constant aid. 

The new descriptive Microbore Catalog 
No. 58 presents a comprehensive range of 
newly designed Standard Single Tool 

and Two Tool Boring Bars, Boring Bar 
Sets and accessories. It also includes 
complete application, dimensional and 
carbide data. 


Unique flip charts with simple engineering 
illustrations make it fast and easy to 
select the correct Boring Bar with 
NMTB Taper, Morse Taper or Straight 
Shank for a specific application. 


Please send me a copy of your new Microbore Catalog No. 58. 
MAIL THIS COUPON TODAY 


Name 

DeVlieg Microbo: 
DIVISION OF DE VLIEG MACHINE COMPANY 
2720 West Fourteen Mile Rd., Royal Ook, Michigan 


Company 
Title 


Address 


City 


— 
| 
~~ 
BORING, TURNING AND 
RSS FACING OPERATIONS 
STANDARD MICROBORE BORING BARS, BORING RINGS AND BORING RING ADAPTERS ARE AVAILABLE SINGLY OR IN SETS = 
. f 4 
24; 


ADAMAS 


PERFORMANCE WINNER 


For its role as the ‘standard of the industry'’ Adamas Grade A ranks as perform- 
ance winner among all competing 6% cobalt straight tungsten carbide grades, 
(industry classification C-2). 

Grade A's outstanding performance in cutting tools, dies, and wear parts has won 
the applause of carbide users throughout the United States and Canada. Here 
is a dramatic sample of Adamas Grade A throwaway inserts in action on a typical 
turning operation of Navy ‘‘type D"’ cast iron... 

192 pieces per corner with a .250 depth 
of cut, 170 S.F.P.M. and .018 feed. 


Even in the carbide industry, stars are made not born. Grade A's success is the 
result of Adamas’ unique manufacturing processes which give Grade A its superior 
combination of three key metallurgical peoperties: .. . hardness . . . density .. . 
and transverse rupture strength. 

Benefit from Grade A's metallurgical superiority . . . write today for your free 
copy of: “Grade A... Metallurgical Facts and Application Tips’’. 


Address Dept. 252 


WEAR PARTS, DEX-A-TOOL and CERALOX. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-44 The Tool Engineer 


Contact Adamas for the name of your local distributor. 
AZAMAS CARBIDE CORPORATION, KENILWORTH, N. J. 


PRODUCERS OF TUNGSTEN CARBIDE TOOLS, TOOL TIPS, DIES, 


z 
° 


PRECISION 


4 smooth, effortless draw; 
‘aa the nearby shelves of your Industrial Supply Distributor 
Rig 


BLANCHARD 
‘THE BLANCHARD MACHINE COMPANY 
64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-46 The Tool Engineer 
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The Key 
Controlled 
Measure! 


Bath Gages open the door to a 
higher standard of inspection; 
guarantee absolute controlled 
measure of threaded and plain 
parts and holes... improve the 
quality of machined parts and 
the finished product. 


Write for Bath Gage line 
folder on your business 
letterhead. 


28 Mann St., Worcester, Mass. 


CYLINDRICAL AND THREAD GAGES + GROUND THREAD TAPS + INTERNAL MICROMETERS 
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Ketos shaft being induction hardened to Rockwell 55.56, while ends remain soft for final machining. Photographed at Control Instrument Co., Inc., Brooklyn, N. Y. 


KETOS has wide hardening range 
with minimum volume change... 


Ketos is a low priced alloy tool steel that can be hardened from 
low temperatures with practically no volume change. It has 
deep hardening qualities, and a fine grained structure, that 
make it desirable for many production parts. 

That's why nondeforming Ketos is well suited not only for 
most tool steel applications such as gauges, dies, and taps but 
also for close-tolerance, wear-resistant parts like the actuator 
bar shown in the induction heating unit above. The thin con- 


tact edges of this particular part withstood a “life test” of over 
j-million high speed blows. No other steel tested lasted more 
than 1-million cycles before it chipped and failed. 

If Ketos sounds like the steel you should be using, call your 
nearby Crucible warehouse. Stocks of Ketos and dozens of 
other special tool steels are large, delivery fast. Crucible Steel 
Company of America, The Oliver Building, Mellon Square, 
Pittsburgh 22, Pa. 


C q C | LE} first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 


every 
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FACE GEARS 
for Angular Drives 


ay 
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FACE GEARS have distinct advantages which 


the designer should know. They can be spur or helical, 
“on-center” or “off-center.’”” The mating members are 
pinions. Both are generated on Fellows Gear Shapers 
by cutters having involute teeth. 

Utilization of face gears results in a simple, compact 
design that can be economically manufactured and 
assembled. 

Consider all these advantages: 
@ quality cutting at low cost 
@ easier and lower cost assembly 
@ no appreciable thrust 
e pairing for reversal of direction 
@ tooth bearing not affected by 
axial displacement of pinion 


THE 
PRECISION 
LINE 


GET ALL THE FACTS: 


Information on the design and cutting of Face 
Gears is free for the asking. Just write to: 
THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 

104% North Woodward Ave., Royal Oak, Mich. 

150 West Pleasant Ave., May wood, N J 

5435 West North Avenue, Chicago 49 

6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 
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JOB: Grinding weldments of mild steel and stainless 
steel. With universal electric grinder, took 60 minutes; 
downtime for maintenance was high. Switched to 
Rotor 882 VG—180-cycle Right Angle Grinder. 


RESULTS: Cuts job time to 30 minutes. Savings pay for 
: > new grinders in eleven weeks. Wheels and discs last 
Cu {Ss job time 50% longer. Downtime for maintenance slashed. 
You can be sure of getting the right tool...air or 
WITH ROTOR high-cycle electric ... when you call in the 
Rotor Application Engineer. Write for Bulletin 51 
180-CYCLE ELECTRIC GRINDERS on the Rotor 180-cycle tools or Bulletin 48 on 


Rotor 360-cycle tools. The ROTOR TOOL Company, 
Cleveland 32, Ohio. 


Rotor Air Tools: Assembly Tools «+ Drills + Small Wheel Grinders 
Straight Grinders + Vertical Grinders + Scalers « Chippers « Rammers 
_ Rotor High-Cycle Electric Tools: Grinders « Polishers + Sanders 


= CLEVELAND, OHIO 
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CAN YOUR PRESENT 
AUTOMATIC EQUIPMENT 
make this 
BEVEL CLUSTER GEAR 
complete FROM BAR STOCK 
in one operation 
READY FOR GEAR CUTTING? 


--- if can be done on the 


292 Madison Avenue, New York 17, N. Y. 
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Date of purchase doesn't tell enough 
——some lathes grow older and weaker 
sooner than others... your costs 

go up as efficiency and production fall 
lower and lower. You can't expect old 
timers to keep up today’s swift pace! 
The remedy is simple. . . the results 
are astounding ... and now is the 
time to face up to the facts. 


SIDNEY 


Note these 
Featines: 


DIAL-MASTER 
MODEL 32 LATHES 


stay young, vigorous and more productive longer. 


These lathes are designed and constructed to occupy a minimum 
of floor space so they can be integrated for convenience and 
efficiency into your plant layout. 


HEAD STOCK WITH HERRING- 
BONE GEARS provide smooth 
operation, greater strength and 
elimination of end thrust thru 
the double opposed 30° helix 
angle. Constant flow of power. 
Filtered automatic forced feed 
lubrication. 


32 PRE-SELECTIVE SPINDLE 
SPEEDS obtained by rotating 
dial control. Shift from speed 
to speed in a lightning-like 
TWO SECONDS. 


SINGLE LEVER CONTROL ON 
CARRIAGE AND APRON actu- 
ates positive serrated jaw 


plates incorporating all four 
directions of feed and rapid 
traverse operating from one 


control head. All gears (except 
rack pinion) are enclosed. 
Automatic lubrication. 


Why not take a good, critical look at 
your present lathes' performance? 
Write for new Sidney Lathe bulletins or 
for representative to call. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


BED DESIGN UNUSUALLY 
STRONG AND VIBRATION 
FREE with greater bearing area 
to take downward thrust and 
greater resistance to deflection 
and twisting. Superior to con- 
ventional two-wall construction. 


INDICATE A-8-52 


TOTALLY ENCLOSED GEAR 
BOX powered from main 
spindle of headstock. Dial con- 
trol to change gear without 
stopping or reducing spindle 
speed. 


‘The Tool 


Youn Present Sathes may 
be Older than you think! rae | 
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when you specify 
essop 
igh-speed steel 


When you need a special steel that cuts 
fast and deep and stays sharp even when 
very hot, it’s pretty certain you'll 
ask for “‘high-speed.”’ And if you're look- 
ing for assurance of top quality, you 
are apt to name by name a company that 
pioneered in the business of making 
high-speed steels, contributed materi- 
ally to their development, and has lab 
and quality-control techniques well ahead 
of the field. You're apt to specify Jessop. 
But you get more than quality when you 
specify Jessop high-speed steel. You get good 
service for two very good reasons. First, 
Jessop has the capacity to supply demand 
promptly. It can produce more high-speed 
products, (namely sheets, plates, bars, 
forgings, castings and special shapes), 
at one location than any other com- 
pany in America. And second, Jessop 
wants all the high-speed steel 
business it can get and bends over 
backwards to please its customers. 
Send in an order and 
you'll find out 


Steg of Comme Limited, Terente 
Jossip Steal icvernatiosal Com, no, New York, Graur River Steel Owersbore 


STEEL COMPANY WASHINGTON, PA. 


2,750-ton Loewy press equipped with Carboloy chrome carbide 
dies reduces 8”-diameter brass billets to 400 feet of .441” rod. 


Press downtime reduced 8O%... 


HOT-EXTRUSION BOTTLENECK BROKEN 
BY CARBOLOY. CHROME CARBIDE DIES 


Carboloy cemented chrome carbide is harder 
than the hardest die steel. It is far more wear 
resistant and has excellent oxidation resistance, 
even at temperatures up to 1,800" F. These and 
other unique physical properties made chrome 
carbide an ideal die material for solving the 
production problem, caused by rapid wearing 
of steel dies used to hot-extrude brass rod, at 
Mueller Brass Co., Port Huron, Michigan. 


Before switching to chrome carbide, unpre- 
dictable product size and varying hardness 
made it necessary to change steel dies fre- 
quently. Downtime bottlenecked production 
rates, and prevented Mueller from getting 
maximum efficiency from their automated line. 


Today, one Carboloy-chrome carbide die does 
the work of 20 steel dies in extruding .441”- 
diameter free-machining brass rod. Tolerances 
are constantly held to +.006”. Production is 
at a new high, and downtime has been cut 80%. 


Carboloy chrome carbide may be the eco- 
nomical solution to your hot-extrusion prob- 
lem. Carboloy tungsten carbides may bring 
similar benefits to your other die operations 
whether you're cold-extruding, drawing, form- 
ing, or blanking. Ask your diemaker about 
them. Or for more information, and technical 
assistance, write: Metallurgical Products De- 
partment of General Electric Company, 1110] 
E. 8 Mile Street, Detroit 32, Michigan 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-54 The Tool Engineer 
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Proof of Precision: This 100,000" Spindle 


that’s right. Ex-Cell-O has produced more than 100,000 


precision grinding and boring spindles. They are in use today 


throughout the world, on a wide variety of important jobs. 


No other spindle manufacturer has so solid a record for 


satisfaction—so sound a reputation for building the best. 


CORPORATION 
DETROIT 32, MICHIGAWN 


MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING AND BORING SPINDLES « CUTTING TOOLS «+ TORQUE ACTUATORS « 
RAILROAD PINS AND BUSHINGS « DRILL JIG BUSHINGS «+ AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS « DAIRY EQUIPMENT 
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improve Milling Methods and Cut Costs 
with SUNDSTRAND Rigidmils and 


“Engineered Production” Service. 


Sundstrand'’s design, 
process engineering, 
and manufacturing 
skills assure you of ob- 
taining the most prac- 
tical milling methods. 


Small Lot 
Milling 


From 4 to 35 pieces per lot yields big savings 
on this standard Model 55 Rigidmil equipped 
with Sundstrand universal magnetic fixture. It 


takes just 12 hours to mill top, bottom and are shown above. 


sides of 20 rotary table segments, compared 
with 22 hours required by former method. 
Some of the other jobs handled on this machine 


: AUTOMATIC LATHES SIMPLEX DUPLEX RIGIDMILS 
j 4 
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High-Production Milling... 


Serrations on both ends of brake pedal shafts are 
milled automatically at the rate of 200 pieces per hour 
on this Duplex-type Sundstrand Rigidmil. Automatic 
4-position index base and power-operated fixture in- 
crease efficiency and reduce burden on operator. All 
he needs to do is keep hopper loaded with rough parts. 


Special Milling... 


of 8 pockets with various depths 
and diameters is performed auto- 
matically in transmission rear 
brake drums on this Sundstrand 
9-station special Rigidmil. Only 
operator requirement is to load 
and unload parts at the idle sta- 
tion. Work is carried to successive 
machining stations by automatic 
index unit. Automatic chip remov- 
al unit keeps all work areas clear, 


Sundstrand’s “Engineered Production” Service offers 
years of design and production engineering experience 
coupled with the availability of a wide range of stand- 
ard milling machines to assure you of getting the most 
practical milling method. 


Whether your production requires: (1) a standard 
Rigidmil, (2) a semi-standard Rigidmil, or (3) a 
machine designed specially for your job — with 
Sundstrand you know you'll get the one best answer. 
Examples shown here illustrate a few jobs with varied 
production rates being handled with maximum effi- 
ciency on Sundstrand Rigidmils. 


FOR FURTHER INFORMATION 


USE READER SERVICE CARD, 


Sundstrand’s “Engineered Production” Service is 
available to you without obligation. Send a part or 
part print to Sundstrand’s engineering department, or 
to the field office nearest you to get an “Engineered 
Production” analysis. You too, will agree that its the 
sure way to keep costs down, quality high, and 
production up. 


“Engineered Milling Production” 
data is available in Bulletin No. 782, 
Write for your copy todays 


Machine Tool Co. 
2540 Eleventh St. « Rockford, Ill., U.S.A. 


j 
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“Engineered Production” Serice 


FOR BROACHING 


American's Engineered Production” Service 

gives the broach-user the complete 
three-part service that is essential to ob- 
tain the most practical broaching meth- 
od. Years of design and production engi- 
neering experience, unavailable at any 
price, are effectively added to your staff 


at no extra cost, 


THE JOB —Broaching % inch wide 
cross slots in torus part with machine 


arranged for conveyor line operation. 


THE RESULT—100 completed parts per 
hour with two operations performed on 
each part. Parts are broached three at 
a time. 


AUTOMATIC 
UNLOADING 


Broaching Tools Three Way 


takes 


PROPER BROACH 
TOOL DESIGN 


Top-quality results on any broaching oper- 
ation require starting the job with design 
of the broaching tool itself. In solving this 
all-important first step, American Broach 
considers stock removal, length and width 
of cut, finish tolerances required, etc, High- 
quality work and long tool life result be- 
cause broach and machine are designed to 
operate as a team. Sectional surface broach 
assemblies used on this job are HSS approx- 
imately 50” long. Return of broaching tool 
to cutting position is timed to coincide with 
the backward movement of the fixture. 


BROACH SLIDE 


AUTOMATIC 


FIRTURE SLIDE 


Horizontal 


The Tool Engineer 


erformance 


SPECIFYING THE 
RIGHT MACHINE 


Production rate required, length and 
speed of stroke, relationship to other 
production machinery, available floor 
space, etc. determine the selection of the 
broaching machine capable of doing the best 
job. At American, machine selection follows 
design of the broaching tool. This vertical 
hydraulic single-ram surface broaching ma- 
chine is equipped with an automatic transfer 


EFFICIENT FIXTURING 


Whatever your part geometry or hourly 
needs, fixturing by American Broach 
forms the vital third link in the pro 
duction chain. The three-station fixture shown 
in the close-up provides positive clamping of 
the workpiece Re broaching. In addition, it 
recedes at the end of each broaching pass and 
indexes 90 degrees for the second pass, On 


high-volume jobs like these, even with rela- 
tively inexperienced operators, production 
schedules are maintained because the ‘‘skills”’ 
are built into the tool, machine, and fixtures. 


mechanism that carries three parts from the 
conveyor line into broaching position and 
ejects them after broaching. Interlock pre- 
vents machine operation unless three parts 
are in the transfer mechanism. 


For more information on practical 


broaching methods, write for a 


Bulletin A717. 


BROACH & MACHINE DIVISION 


SUNDSTRAND MACHINE TOOL COMPANY 
ROCKFORD, ILLINOIS 


Presses 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-59 59 
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This fully automated installation shaves the split 
long pinion used in automatic transmissions. 
This pinion consists of two gear sections each of 
which is individually crown shaved. Output at 
full efficiency is 400 pinions (800 gear sections 
per hour). 

The first pair of standard Red Ring Shaving 
machines processes one of the pinion sections. 
The second pair processes the other. 

Automatic sizing gages perform a 100% check 
and reject any out-of-tolerance units. 

Any individual shaving machine may be 
stopped at any time for cutter change or ad- 
justment without interferring with the operation 
of the rest of the system. This is provided for by 
automatic switching in the feeder lines. 

The flexibility of the supply and discharge 
lines greatly facilitate positioning the machines. 


details. 


for 
the 


NATIONAL BROACH & MACHINE CO. 


SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


5600 ST. JEAN « DETROIT 13. MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 


INDICATE A-8-60 
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76 CUP COSTS 


sure ways 


“LIGHT-HEAVYWEIGHT" 


MACHINE TOOLS 


Combining rugged construction, large capacity and unusual 
versatility, Walker-Turner “Light-Heavyweights” are ideal 
for a wide range of precision tooling and heavy-duty produc- 
tion operations. Frequently they can be used to replace or 
supplement larger, expensive machines and do a better, 
more economical job, They can be moved quickly and easily 
from job to job, yet retain the accuracy and sturdiness of 
permanently-installed equipment. 

Ask your distributor to show you how Walker-Turner 
tools can make your plant more productive with low initial 
investment. He’s listed under “Tools” in your telephone 


USE WALKER-TURNER | directory. 
DRILL PRESSES 


These “Light-Heavyweight” 20” and 
15” drill presses can’t be equalled 
for fast, accurate production drilling. 
Available in bench, floor and pro- 
duction models—single or multiple 
spindle. 


USE WALKER-TURNER USE WALKER-TURNER 
BAND SAWS GRINDERS to USE WALKER-TURNER 


CUT-OFF MACHINES 
With its variable speed drive, Designed to handle your most 


the W-T 16” band saw can exacting grinding operations This W-T cuts fast, true and 
be adjusted instantly, while Complete line includes 7” tool clean—frequently eliminates fin 
machine is running, to cor- grinder (illustrated), 6” bench ishing operations. Can be used 
rect cutting speed for any grinder, surface grinder, and 6” with abrasive cutting wheels or 
metal—even tool steel. 14” carbide tool grinder. Portable saw blades for fast cutting-off 
models also available. dust collector also available. of metals, plastics or wood. 


Mail coupon Division of Rockwell Manufacturing Co. 
USE NEW WALKER-TURNER for details on the Dept. WH-25, 400 N. Lexington Ave. 
RADIAL DRILLS Pittsburgh 8, Pa. 
| Please send name of my W-T distributor. 
Please send literature. 


complete Walker- 
They give you all the operating features of Turner line! 
larger machine tools costing several times 

as much. Made in 24 models with 414" or 

6" spindle travel. Nothing on the market 

touches these new radial drills in price or Zone State 
dollar value. 
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How much 
are you paying 
for the machine 
that isn't there ? 


als 


Because a Torrington Rotary Swaging Machine shapes work by 
reduction instead of cutting metal away, many parts you are now 
machining can be swaged in less time, using less material. 

Take this steel shaft, 
originally produced by 
turning. By using a 
smaller blank and swag- 
ing both ends (in 9 seconds), a 37% material saving was realized. 
Accuracy to +.001” was secured with unskilled labor! 

You can put many operations on a Torrington Swager —pointing, 
tapering, reducing, sizing, forming inside contours and threads. 
In a short time, your swaging machine will have paid for itself. 
If you operate screw machines you cannot afford to be without 
a Torrington Rotary Swaging Machine. 

See for yourself what swaging is and what it can do. Let us show 
you our new, 20-minute, full-color film on swaging. And write for 
our catalog on Torrington Rotary Swaging Machines now. 


Tue Torrincton Company + Swager Department 


444 North Street, Torrington, Conn. 


TORRINGTON ROTARY SWAGING MACHINES 
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on these Secondary Operations 


High cost second operations can kill first operation profits 

THREADING 
If you perform any of the above secondary operations, 
better take a critical look at how you do it. There may be 


cost saving opportunities you've overlooked. 


If any one of them involves hand feeding of parts or tools— Here's how to start — 
hand clamping—or mechanical means of performing push, 
pull or lift motions—The Bellows Co. can save you money. 


The Bellows Air Motor and the numerous Bellows packaged 

pneumatic work units can, in a few minutes, transform 

hand operated machines and machine tools into fast auto- 

matic or semi-automatic production units. They are 

inexpensive to buy—your own tool room can install them Write for these two booklets, Bulletin 

quickly. ML-3 and BM wit give you a quick 
picture of what others are doing—of 
what you can do—in cutting second 
operation costs. Write Dept. TE&S7, 
The Bellows Co, Akron 9, Ohio. In 
Canada: Bellows Pneumatic Devices of 


Canada, Lid., Toronto, Ontario. 


The Bellows Co. 


AKRON 9, OHIO 
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!WO MEN can easily maneuver this lightweight magnesium tool out of the cabin. 


“Light magnesium tool helps precision-build Bell ‘copters” 


“Various parts and sub-assemblies of a helicopter cabin 
must be precision located in order to achieve accurate 
assembly results,” says Mr. C. D, Riley, supervisor of 


standards in tool design, Bell Aircraft Corporation, 


“To assure accuracy, we use a supporting tool frame to 
hold the various parts in position while being joined. So 
we built the supporting frame of magnesium. Weighing 
only 112.5 Ibs., it meets our every requirement for accuracy. 


AVAILABLE FROM STOCK AT: Copper and Brass Sales, Inc., Detroit, Michigan . 
A. R. Purdy Co., inc., Lyndhurst, M. 3. 


Hubbell Metals inc., St. Lovls, Mo. «+ 
Vinson Steel and Aluminum Ceo., Dallas, Texas. 


“A steel or aluminum frame weighing as much as 300 or 
400 Ibs. would deflect the floor of the cabin beyond the 
allowable limits of plus or minus .010 inch at critical attach 
points resulting in poor fitting of doors, plexiglas bubble and 
other components.” For information on weight-saving, readily 
welded magnesium tooling plate and extrusions, contact your 
nearest supplier of Dow Magnesium, or write THE Dow 
CHEMICAL COMPANY, Midland, Michigan, Dept. MA-1415U-2. 


Fullerton Steel and Wire Co., Chicago, Hi. 
Reliance Magnesium Co., Los Angeles, Calif. 


YOU CAN DEPEND ON 
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Make your Danly distributor 
or branch assembly plant 
your source for fast 


delivery from stock. 


DANLY MACHINE SPECIALTIES, INC. 
2100 S. Laramie Ave. + Chicago 5O, Illinois 


size RANGES 


For Production or Repair 


You may not be able to see the difference in 
these Danly Dowel Pins but it’s there and it’s 
a big one when it comes to die making, repair 
work or equipment production. One is standard 
size for new work, the other .001” oversize for 
repair work where the hole has been enlarged. 
Yes, Danly provides, from stock, two complete 
ranges of diameters and lengths. You'll be able 
to meet any job in your shop with exactly the 
right dowel pin whether it’s new work or repair. 


All Danly Precision Dowel Pins are made of 
high-grade steel, hardened and precision ground 
to + .0001”. They drive without upsetting or 
expanding. Lead end taper and driving end 
radius make them easy, simple to use. Modern 
inspection methods assure uniform hardness, 
quality and accuracy. 


A complete line of Danly Die Makers’ Supplies 
are available from stock at leading industrial 
distributors and Danly branch assembly plants 
in all major toolmaking centers. 
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“Here’s how to sharpen the brains 
of memory machines,” 


says Plant Engineer “GRIP” POWERS 


The “brains” of electronic memory machines are Says the chief engineer of Boesch: 

centered in toroids—tiny, doughnut-shaped coils “We also use U.S. PowerGrip on our 

of thousands of turns of tightly wound wire. toroidal tape winders and bobbin winding 

Winding these toroids requires the utmost pre- machines. Our engineers and “U.S.” engineers 

cision. That's why Boesch Mfg. Co. (Danbury, — work hand in hand on all our wind-up problems 

Conn.), a leading maker of toroid winders, uses —_ involving power transmission.” 

U.S. PowerGrip “Timing”® Belts on their power A complete line of PowerGrip “Timing” Belt 

transmission drives drives—plus expert power transmission engineer- 
U.S. PowerGrip “Timing” Belts have an effi- ing assistance—is obtainable at any of the 28 

ciency of close to 100%. The belts need no lubri- “U.S.” District Sales Offices, at selected distribu- 

cation, no maintenance, are more accurate and tors, or write U.S. Rubber, Mechanical Goods 

quieter than drives formerly used and far safer Div., Rockefeller Center, New York 20, N.Y. 

to both operator and machine. In Canada: Dominion Rubber Co. Ltd. 


Mechanical Goods Division 


United States Rubber 


SEE THINGS YOU NEVER SAW BEFORE, VISIT U.S. RUBBER’S NEW EXHIBIT HALL, ROCKEFELLER CENTER, N. ¥ 
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1. Cross section through pressure control valve body shows 
tricky inspection problem. There are 12 lineor and 8 angular 


to be ed within the hole shown in cutaway. 


2/3 cut in gaging time 


helped prove how 23 more Kodak Contour Projectors 
would return their cost inside 12 months 


A leading manufacturer of air- 
craft components recently pur- 
chased 23 Kodak Contour Pro- 
jectors when cost studies showed 
the machines would pay for them- 
selves in 12 months. 

The studies were based on the 
time and labor saved by Kodak 
Contour Projectors in inspection 
of parts like the pressure control 
valve body pictured above. 

This component has 12 linear 
and 8 angular dimensions to be 
checked—all inside a blind hole. 
With a Kodak Contour Projec- 
tor, Model 30, inspection of 25 
pieces takes just 344 hours. For- 
merly, the same job took 10 hours 


and was less accurate. Hundreds 
of manufacturers across the coun- 
try have had similar experiences 
with all sorts of complex parts, 
large and small. 

Whether your problem in- 
volves receiving, production, or 
final inspection, there’s a Kodak 
Contour Projector to do the job 
quickly, accurately, and at low 
cost. To learn more about how 
optical gaging can work for you, 
send for your copy of the free 
booklet “Projection Gaging with 
Kodak Contour Projectors,” or 
write for the name of the repre- 
sentative in your area. No obliga- 
tion, of course. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
Apparatus and Optical Division 


the KODAK CONTOUR PROJECTOR 
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FOR FURTHER 


INFORMATION, USE READER SERVICE CARD; 


INDICATE A 8-67 


2. Part of the receiving inspection department 
of the aircraft components plant. Model 30 
Contour Projector is at the left. Operators 
work comfortably in normal lighting. 


3. Close-up of Model 30 shows tracer fixture 
and pantagraph. The tracer fixture follows the 
contours of the hole and translates them into an 
image on the screen for accurate gaging. 


4.\n another application, a Kodak Contour 
Projector, Model 4, is used with a jeweler's 
lathe, which enables the operator to grind the 
radii on a servo mechanism piston to a toler 
ance of .0005" by watching the magnified 
image during grinding. 
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Gears, shafts, pins, wheels, tubes and bars—almost 
any size or shape of part—or any metal, too—is 
adaptable to TOCCO hardening, brazing, anneal- 
ing or heating for forging. 


Production Up—lngincers at the Milwaukee 
Works of International Harvester Company have 
adopted TOCCO for hardening final drive gears 
for famous International Harvester farm tractors. 
TOCCO increases production on the gear shown 
here from 14 to 35 per hour, 250¢; faster than con- 
ventional heating method, reduces job from a 3 
shift to 2 shift operation, even with increased pro- 
duction schedule. Heating time is 35 seconds; oil 
quench, 60 seconds 


Costs Down —TOCCO cuts cost—saves $82,507 
per year on application shown above. TOCCO 
makes possible use of C-1050 A.R.R. steel instead 
of expensive A-8645-H alloy steel previously re- 
quired, TOCCO also eliminates shot-blast, formerly 
needed to remove scale, and extra machining 
operations that used to be necessary to compen- 
sate for distortion. 
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Saves 
Year 


Gear shown is 184%” O.D., width of face is 2”, 
weight 34 pounds, 73 teeth. Hardness obtained is 
55-66 R.C., using 140 K.W. of 10,000 cycle power. 
Our Engineers can probably find applications in 
your plant where TOCCO can increase output and 
reduce unit costs. 


Mail Coupon Today — NEW FREE Bulletin 
The Ohio Crankshaft Co. + Dept. G-8, Cleveland 5, Ohio 


Please send copy of "Typical Results of TOCCO Induction Hardening 


and Heat Treating” 

Name 

Position 

Company 

Address 

City... Zone__State___ 


\ 
|| 
"7 with TOCCO* Induction Hardening 
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Vacation Time! 


At this time of year, most tool engineers are taking a well- 
earned vacation. The vacation period is a delightful time of 
year because we spend it with our families. It can also be a 
time for creative thinking. Our best ideas come to us dur- 
ing leisure hours. Tool engineers have the habit of observa- 
tion and their minds are trained to think constructively. 


The horizons of the engineering field are such that the in- 
dividual tool engineer cannot confine himself to a narrow 
field; his creative thinking may deal with research, educa- 
tion, standardization and other areas of management. Vaca- 
tions free him from his day-to-day routine, enabling him to 
channel his thinking along broader lines. 


For ASTE members, summer is also a time of vacation 
from regular chapter meetings. This vacation makes it pos- 
sible to concentrate on over-all planning for the meetings 
which will start in the fall. Chapter program chairmen and 
their committees have found that creative thinking and hard 
work during the summer pay off in terms of successful meet- 


ings. 


In keeping with the broader aspects of engineering, many 
chapters plan meetings on the subject of education of engi- 
neers, with particular emphasis on the problem of attracting 
students to an engineering career. 


The end result of a tool engineer's using a portion of his 
leisure for creative thought is professional progress, which 
means a better standard of living for himself and his family. 
Multiplied by 38,000 tool engineers, this kind of thinking 
means a better standard of living for everybody in the 
country. 


Here’s wishing you a pleasant, safe-—-and creative 


vacation. 


ME 


PRESIDENT 
Imerican Society of Tool Engineers 
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What’s the lowest cost way 


to produce steel parts like these? 


You may be paying considerably more than 
you need to for parts like these if you aren't 
taking advantage of Ryerson flame-cutting 
service 


Size makes no difference— nor intricacy of 
shape. You can order one part or one thou- 
sand and get quick delivery of steel cut to 
close tolerance — with almost die-cut accuracy 
from piece to piece. And here’s where the 
saving comes in: 

1. No dies or molds are needed so you save 
this cost when you switch from cast or 
forged parts to flame-cut parts. 

Less machining is usually required to finish 

a flame-cut part. Sometimes machining is 

eliminated altogether. 

Freight costs lower If you're now paying 
freight on steel you later scrap you may 
well be able to pay for flame cutting with 
the money you save by shipping lighter 


flame-cut parts. The blank for a 6” disc is 
49% heavier than the disc itself. Storage 
and handling expenses are reduced, too. 


Less time in process — You can often con- 
vert finished products into cash more 
quickly because parts can be produced 
faster by flame cutting. 


No loss on spoilage or rejects They're 
our problem—not yours. 


Design changes are simpler and can be 
made more frequently without sacrificing. 
manufacturing economy. 


You draw on the nation’s largest steel stocks 
at Ryerson—and unequalled flame-cutting 
facilities are ready to work for you. A blue 
print or sketch with clearly marked dimen- 
sions is all we need for prompt handling of 
your requirements. Call your nearby Ryerson 
plant for cost-cutting flame-cut steel today. 


In stock: Carbon, alloy and stainless steel — bars, structurals, plates, sheets and strip, tubing, re-bars — industrial plastics, machinery & tools, etc. 


RYERSON STEEL 


EPH T. RYERSON & SON. IN PLANTS AT: NEW YORK «+ 6805S * WALLINGFORD, CONN. ¢ PHILADELPHIA © CHARLOTTE «+ CINCINNATI 
* DETROIT «© PITTSBURGH BUFFALO CHICAGO MILWAUKEE ST. LOUIS LOS ANGELES SAN FRANCISCO SPOKANE © SEATTLE 
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pay off 


Buus ATE EMPLOYEE TRAINING pays off in terms 


of more efficient manufacturing operations. This 


By C. L. Fanning* 


Assistant Chairman 
Machine and Woods Shops 
General Motors Institute 


Flint, Mich, 


fact has been proved time and again at General 
Motors, where training programs reach every em- 
ployee. The individuals enrolled in training pro 
grams include engineers, supervisors, cooperative 
engineering students, plant technicians, job setters, 
apprentices in the skilled trades and production 


workers. 


Technical, operating and train- 
ing personnel pool their ex- 
perience at General Motors to 
develop organized training 
programs. This article de- 
scribes how a company team 


All such training programs originate within the 
operating divisions. The management of each di- 
vision and plant determines the type and extent of 
training required to solve specific operating prob- 


lems. Many divisions have the necessary facilities 


engineered a successful pro- 
gram which, when presented 
at several divisions, reduced 
carbide tool costs by millions 
of dollars. 
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and personnel to conduct their own training pro- 
grams. Others call upon General Motors Institute 
for assistance in developing and presenting training 
material, The training activities of the institute, 


which is the central training ageney for the corpo- 


‘Senior member ASTE Saginaw Valley chapter. 
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ration, reach some 30,000 to 40,000 employees each 
year. 

At the institute, an engineering approach is used 
in developing training programs. There are six 
steps in developing a program: 

Vlanning 
@ Designing 
@ Writing 
@ Kevir witty 
@ Revising 


@ lesting 
These steps are similar to those followed in the 
development of a new model automobile or similar 
product. They can best be illustrated by following 
the development of a typical employee training 
program at Buick Motor Division. 

One of the major manufacturing problems at 
Buick was the high rate of destruction of carbide 
tools. A standing tool committee had collected sev 
eral hundred broken tools and placed a price tag 
on each. The dollar amount represented by those 
tools was substantial. Although, in the course of 
time, tool breakage could be reduced by super- 
vision and tool engineers, it was felt that the 
urpency and magnitude of the problem called for 
broader action. Tool breakage, the committee de- 
cided, could be substantially reduced by training 
foremen the individuals directly responsible for 
the efliciency of metal-cutting operations——in_ the 
correct application and use of carbide tools. 

The committee stated the objective of the pro- 
gram as: “To give selected foremen an appreciation 
of the value of carbide tools; to explain the prop- 
erties and application of carbide tools and the prob 


lems encountered with them, so that the foreman 


When price tags were 
placed on broken car- 
bide tools at Buick, the 
need for corrective ac- 
tion was self-evident. 


can help his operators to better utilize carbide 
tools.” With this objective established, the division 
asked the institute to plan a training program to 
put it into effect. 
Planning: There are three steps involved in plan- 
ning a training program: 
|. Determining the needs of the trainee 


2. Setting training objectives 


3. Selecting individuals as members of the team which 


will develop the program. 


Several kinds of background are required to de- 
velop a training program: technical information, 
operating knowledge and training technique. Each 
of these kinds of ability was represented on the 
committee selected to develop the carbide training 
program. The group was a well-balanced team, and 


included an engineer active in tool research, a tool 


Technical experience, operating experience and train- 


ing experience are pooled in the committee which 
develops the training program. 
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Typical subtopics of Session 
Four—Tungsten Carbide Lim- 
itations and Problems. 


supervisor, a research metallurgist. two general 
foremen, a metallurgical engineer, a training di- 
rector from the personnel department, several mem- 
bers of the program development section of the 
institute, several members of the faculty who had 
past experience in carbide tool training and proven 


writing ability, and other specialists. 


Designing and Writing: The committee was 
responsible for developing a blueprint for the entire 
program. Once the blueprint was prepared. it was 
turned over to writers from the institute, who pre- 
pared a first draft of the training materials. In pre 
paring the draft. which included teaching and 
learning aids, the writers applied creative thinking 
to the program outlined by the committee. organiz 


ing the materials into a sound teaching sequence. 


Review and Revision: Following development 
of the initial draft, it was reviewed to see whether 
or not the writers had accurately interpreted the 
blueprint. This review was performed by the same 
individuals who participated in designing the pro- 
gram. since they were most familiar with the spe 


cifications. A number of revisions were suggested 


Testing: Once the revisions had been made, th: 
program was presented to an initial group of fore 
men who supervised carbide tool operations. Mem 
hers of the program development committee sat in 
on the classes as observers. In the light of the ex 
perience gained in presenting the program. some 
of the course content and training methods were 
revised and several training tools were adopted. 
including leader's guides. a carbide tool manual 
and visual aids. 


Program Content: As finally approved, the 
program comprised six topical units. each presented 


as a one-hour session. The sessions covered: 


ONE 


Explanation of program objective 


The nature and characteristics of tungsten carbide 


Session Two 
@ Factors which must be considered to get greatest 
efficiency from carbide tools 
@ Tool design 
@ Carbide grade 
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Tungsten carbides 
cannot stand sudden 
temperature changes 


Proper chip disposal 
is important 
at high speeds 


Breakage is caused by: 
¢ Built-up edges 
Worn tools 
Cratering 


Overworn carbide tools 
break before 
they quit cutting 


Don't use carbides 


with worn 
equipment 
3 
Carbide cutting edges 
are usually 
“saw-toothed” 
Cutting problems 
may be caused by: te 


Thick scale 
Hardness variations 


Ne 
Correct teeds and speed y 
ms 


Session 
@ Limitations of tungsten carbides 


@ Ways of overcoming these limitations 
SESSION Five 
@ Fabrication, reconditioning and handling of carbide 
tools 
SESSION SIX 


@ (Causes of common tool troubles 


@ Summary of program material 


hach of the major discussion topies was broken 
down into subtopics. Typical subtopics for Session 


Four are shown in the accompanying illustration. 


Presenting the Program: Every effort was 
made to aveid an “ivory tower” approach in pre- 
senting the material in the course. Prior to the 
first session given to each group of foremen, the 
discussion leader spent at least two days in the 
plant, observing practices connected with the hand- 
ling and use of carbide tools. When a specific job 
was mentioned during a training session, the leader 
was often familiar with that job and any attendant 
tool troubles. 

During the session, remarks such as, “the break- 
age on this tool can't be prevented——we have tried 
everything,” were frequently made by production 
foremen, At that point the leader would arrange 
to visit the job, preferably on the same day. Often 
he would be accompanied by a tool engineer. 
Analysis of the job frequently resulted in specific 
recommendations. 

When the program was presented at various di- 
visions, there were many examples of improvements 
made as a result of such analyses. Often, the solu- 
tions to the problems resulted in much more 
erent operation, 

In one case, there was rapid wear on the tooth 
edges of a milling cutter and breakage was exces- 
sive, Two cutter changes per shift were necessary 
and production was only twenty pieces per hour 


The machine was set up for conventional milling. 


The training program was 
tested by being presented 


to a group of foremen. 


but was adaptable for climb milling. This led to 
the suggestion that climb milling be tried out. Climb 
milling made it possible to run cutters for an entire 
shift without replacement, eliminating the tempta- 
tion to operate with a dull cutter. Tool breakage 
was reduced and it was found that feeds and speeds 
could be substantially increased. The climb milling 
production rate was thirty pieces per hour. 

In another instance, one of the tools used in a 
tool block for cutting ring grooves in aluminum 
pistons was subject to such rapid wear and break- 
age that it was replaced hourly. This tool was of the 
same design as those previously used to machine 
cast-iron pistons. After analyzing the problem, the 
tool was redesigned for cutting aluminum and a 
different grade of carbide was tried out. The new 
tool ran for several days before replacement was 
necessary. 

Again, the reason why a particular brazed-on 
turning tool was cracking in a cutter grind depart- 
ment was a mystery. The cracking was a new con- 
dition: no trouble had been experienced with the 
tool previously. General grinding and handling 


practices in the department were above average. 


AEM MANE 


As part of the program follow-up, basie rules for effi- 
cient use of carbides were posted throughout the 
plant. These reminders proved effective. 
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If Tools Chip, Crack or Break 


Check 
1. Chip breaker . . . . Too narrow or too deep 
2. Work surface. . . . Rough, scale or dirt 
3. Clearance or rake . . Excessive 
5. Coolant . . . . Improperly applied 
6. Overhang . . Excessive 
7. Rigidity. . . » Loose tool, work or ma- 
chine 
8. Tool dullness . Excessively worn cutting 
edge 
9. Speed .. «. Too slow 
if Tools Wear Rapidly 
Check 
1. Center ...... . Cutting edge not on cen- 
ter line 
. . Insufficient, causing rub- 
bing action 


3. Chatter G vibration . Excessive 
4. Nose radius. .... Too large 


Tools Other Than Carbide 


Although carbide tools require very careful hand- 
ling because of their brittle nature, it is equally im- 
portant to handle all other types of tools with care 


Remember, the function of the tool is to con- 
trol the size and accuracy of the parts you are pro- 
ducing. The tools are made with precision from 
expensive materials and deserve your utmost care. 


Pocket-sized oilproof card distributed to machine 
operators by foremen during informal training 


sessions. 


After some detective work. it was discovered 
that cracking occurred when an operator placed hot 
tools on a window ledge to cool after grinding. The 
window was partially open and exposure to near 
zero air caused the tools to crack, sometimes with 


an audible snap. 


Implementing the Program: No training 
program, no matter how carefully prepared and 
presented, is of any lasting value unless it results 
in constructive action by those being trained. Fur 
ther, it should be followed up in some way so that 


the information presented is not soon forgotten. 


Follow-up was handled in two ways. First, key 
points from the program were printed on attractive 
signs posted in conspicuous locations in the plant. 
Second, each foreman who participated in the pro- 
gram received a handbook containing all the text 
material covered, plus additional information which 
might be useful on the job. He was also given a 
quantity of pocket-size oilproof cards for distri- 
bution to all machine operators under his super- 
vision. The general rules for successful application 
of carbide cutting tools were listed on the cards, 
These cards were used by the foremen in conduct 
ing informal training programs of their own. To 
facilitate further study, samples of informational 
material distributed by machine and cutting tool 
manufacturers were shown to all foremen, and they 
were told how to obtain additional copies for their 


own use, 


Evaluating Program Results: It is sometimes 
difficult to evaluate the results of a training pro 
gram, but in this case there were a number of indi 
cations of success. The first evidence came from 
the comments of foremen who took the course, One 
said, “All the foremen have become more conscious 
of tool problems and are seeing things they did not 
see before.” Another reported, “After the first two 
sessions, breakage was eliminated on a job that 
had been troublesome for a long time.” 

Perhaps the best indication of the success of the 
carbide training program, however, was the fact 
that management of seven other divisions asked that 
it he presented in their own plants. 

Plant management has been enthusiastic about 
the results of the program. The works manager in 
one plant wrote that he was sure the program had 
been the major reason for a reduction in tool costs 
amounting to $100,000 in the three months follow 
ing the presentation. More recently, tool costs in 
another plant were $7.50 per product unit before the 
program was presented. Three months afterward, 
they were ranging from $3.40 to $3.80 per unit 
per month, 

Much of the success of the program is attributable 
to the fact that it was developed to solve a specific 
problem and designed to fit the needs of the group 
in closest daily contact with that problem. A similar 
engineering approach to the development of train- 
ing programs will give equally good results in solv- 


ing manufacturing problems in other plants. 


sible today and the reality of tomorrow. 


We are living in an extraordinarily creativeage. The impossible of yesterday becomes pos- 


We shall achieve interplanetary travel. The chemist and physicist will develop new fuels. 
The metallurgist will develop new heat-resistant metals. The aerodynamiciat will solve the 
problem of airless flight. The inatrument specialist will devise the moat complex navigational 
equipment. But no one will manufacture and apply these inventions without the help of ma- 


chine tools—the true bedrock beneath the foundation of progress 
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Making Wire Parts on a 


When making small quantities of formed wire 
parts, tooling costs must be held to a minimum 
since these costs can be spread over only a limited 
number of parts. The tooling illustrated gives good 
results at minimum costs. It is designed for use 
with a drill press. 

[he tool consists of a driving stud held in a 
drill chuck, a hardened slip bushing with a proje: 


tion which acts as a forming tool, and a work 


Driving stud 


Coil 
Slip bushing 


Projection 


Completed part 


Orin 
Partially formed wire 


~ 
Work holder 


fia 


| 


| Slot to hold part 


Alignment Test: Mandrel* 


Accurate machine tool spindle alignment is essen 
tial for precision work. The alignment test man- 
drel shown, Fig. 1, can be used in measuring the 
concentricity of a machine spindle taper and its 
turning axis, and also in measuring the squareness 
of the spindle relative to the surface of the machine 
table, Essentially, the mandrel consists of a steel 


bar which fits into the machine spindle. The man 


Contributions for these pages describing short 
cuts for the tool engineer are welcome, Fin- 
ished drawings are not necessary. Payment for 


accepted articles is made upon publication. 


Drill Press* 


holder. Length of the work holder, which is held 
in a vise clamped to the table of the drill press, is 
equivalent to the length of the leg of the part. A 
drill blank at the top of the work holder acts as 
a mandrel for forming the coiled portion of the 
wire. OD of the drill blank is the same as the 
desired ID of the coil. The hardened bushing is 
a sliding fit on the drill blank. 

lo make a part, a length of wire is first inserted 
in a slot in the work holder and bent manually 90 
degrees as shown in the illustration. The end of 
the wire is then swung around clockwise and raised 
slightly to come in contact with the drill blank. 
Next, the slip bushing is placed on the drill blank 
so that the projection on the bushing contacts the 
wire. The drill press spindle is brought down so 
\ few 


turns of the driving stud are sufficient to form the 


the driving stud engages the slip bushing. 


part. The slip bushing must be removed after mak- 
ing each part. A coil spring at the base of the 
drill rod aids in ejecting parts after forming. 
While this type of tooling is not suitable for 

precision parts, it is entirely satisfactory for the 
tolerance requirements of the part illustrated. With 
a little ingenuity, similar low-cost tooling can be 
designed for other small wire parts. 

Chester Paff 

Vonmouth Chapter 


‘Cadgets Contest Entry 


drel illustrated is approximately 16 inches long; 
however, other lengths may be required to fit spe- 
cific machine dimensions. Since variations in the 
mandrel geometry would affect test measurements, 
all areas are machined to close tolerances, 

The mandrel is equipped with a nut mounted on 
a threaded area close to the Morse taper shank 
This nut is turned to eject the mandrel from the 
machine spindle, eliminating the need for a drill 
drift or some other implement which might cause 
damage. 

In Fig. 2. the mandrel is shown mounted in the 


tapered socket of machine spindle. Twelve inches 


below the end of the socket a standard dial indicator ; 


and stand are being used to measure the runout 


at the end of the mandrel. One-half of the meas 
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ured runout is equivalent to the eccentricity of the 
spindle socket and spindle turning axis. A stand. 
ard swivel and extension bar, equipped with a dial 
indicator, are used to measure the squareness of 
the spindle relative to the machine table, Fig. 3 
Several readings are taken at different points around 
the axis of the machine spindle. 

The two alignments tested are critical in the suc- 
cessful performance of a machine when set up with 
a drill jig or fixture. By using the mandrel, spindle 
and table alignments can be readily checked. 


Vorman F. Snyder 
Saginaw Valley Chapter 
"Gadgets Contest Entry 


hig. Lt. Alignment test mandrel and nut, 


Fig. 3. Checking relationship between machine table 
and spindle axis. Indicator is swung around mandrel 
Fig. 2. Mandrell being used to check runout. to obtain readings at several points. 
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Die at end of forming cycle 
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Partially formed part 
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Completed part 


Triple-Action Drawing Die 


Sheet metal parts like the one illustrated 
are usually formed in two separate drawing 
dies. It is possible, however, to form such 
parts in one combination die, if a means 
for holding the blank for the initial drawing 
operation can be devised. 

This is accomplished in the die shown by 
using a blank-holder ring actuated by eight 
compression springs. The ring is a sliding 
fit on the drawing punch. When the press 
ram descends, the blank-holder ring, acting 
as a punch, performs the first forming op- 
eration. As the ram descends further, the 
second forming operation is completed. 
Pressure between the blank-holder ring and 
the drawing die holds the edges of the part 
in place. The part is ejected by pins actu- 
ated by an air cylinder device, which lifts 
the drawing die. 

Hjalmer Dahl 
Uplands Vasby, Sweden 
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Die at completion of first 
forming operation 


The Tool Engineer 


4 Mi 
| sue | 
| 
| 
—— | | 
\ 
| 
78 


How to Control 
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... one company’s methods 


By Henry Kleiber 


Chief Inspector of Gage Engrg. 
Wright Aeronautical Div. 
Curtiss-Wright Corp. 
Wood-Ridge, N. J. 
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Fig. |. Inspector computes exit area in a first-stage- 
stator assembly by totalling length and width measure- 
ments for each opening. This averaging air gage was 
developed by Federal Products Corp. 


Au MACHINE SHOPS have the common problem of 
keeping inspection expenses down. These encompass 
the cost of gages and the cost of inspection time. 
Because of the scope of operations at the Wright 
Aeronautical Div. of Curtiss-Wright Corp., both 
job-shop and mass-production gaging problems 
are encountered, Over the years, formal policies 
relating to gaging equipment have been developed 
and organizational responsibilities have been as- 
signed to make certain that these policies are carried 
out, 

At W.A.D., the manufacturing engineering de 
partment is responsible for the design and pro 
curement of gages. Since manufacturing engineering 
is primarily concerned with production, rather than 
inspection, problems, a group of gage specialists 
has been established as part of the quality control 


department. These coordinators make sure that 
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Fig. 2. Exit area width measurements are made at 
three points simultaneously and averaged as one read- 
ing, and length of the opening is shown on the second 
air gage of this inspection unit. 


gaging equipment is designed to check the con- 
formity of a product with engineering drawings, 
and that functional and assembly considerations are 
taken into account in gage design. The objective 
is to determine what type of gage will provide 
optimum aceuracy, economy and efficiency for 
checking a given product. 

This approach is used whether the gaging prob- 
lem appears to be simple or complex. Often, a 
fixed-limit gage or a standard mechanical dial indi 
cator is capable of performing all necessary inspe« 
tion operations In other cases, where tolerances 
are close, complex sped ial air pages, Fig. or 


electronic gages are required, 


Factors in Gage Selection: In addition to the 
nature of the dimensions being checked, the quantity 
of parts to be inspected in a given period of time 
must be taken into consideration. The coordinator 
must prevent potential production delays by pro 
viding fast, accurate and reliable equipment where 
production quantities are large and have a uniform 
flow. The least expensive gage that will suit the 
purpose is used, 

In determining whether a gage is suitable, the 
gage coordinator must also consider part-material 
characteristics. For example, is the part flexible 
and would this flexibility affect gage application 
and gaging accuracy? Must it be rounded up before 
checking? Part design, material and manufacturing 
methods should also be studied carefully. 

If the inside diameter of a hole in a soft material 
is to be inspected, for example, a dial bore gage 
might not be usable because it could seore the 
surface. An air gage would probably be used to 
prevent gaping contact with the surface. For harder 
surfaces, a bore gage or even a fixed-limit gage 
might be acceptable. If part tolerance were close, 
the choice would probably be restricted to an indi 
cating bore pape 

At the same time they determine mechanical 
suitability of a gage for a specific operation, co- 
ordinators consider the economics of the inspection 
operation. The number of parts to be gaged may 
influence a pape selection decision. For small or 


medium production runs, the simplest gage is 
usually the most economical —if it has the necessary 
accuracy. For long runs, it is frequently possible 
to design multiple gages to simultaneously inspect 
several characteristics 

As soon as the pape coordinator approves the 
proposed standard gage or design, the manufac 
turing engineering department procures those units 


that are standard. In the case of a special yage, 


BO 


Manufacturing Engineering proceeds with its design 


or contracts for the design service of a gage manu- 


facturer. To assure the best practical design, gage 
coordinators work closely with the tool engineers, 


the gage manufacturer or both. 


Gage Use Policies: As this gaging control pro- 
gram was developed, gaging policy also was estab- 
lished. At present, W.A.D. policies include specifica- 
tion and application of fixed-limit, dial-indicator 
and air gages. 

While the indequacies of fixed-limit gaging are 
recognized accuracy is limited by operator’s sense 
of touch, usefulness only for fairly large tolerances 
and no indication of actual part size they still 
fill a definite need. They help minimize initial gage 
cost for parts made in small quantities and to 
relatively low degrees of precision. 

Gaging policy on fixed-limit gages calls for 
unilateral tolerances on “go” plugs and bilateral 
tolerances on “not go” plugs. On a “go” plug, the 
gagemaker’s tolerance and the wear allowance are 
added to the nominal gage size. The “go” gage, 
therefore, varies in size from the minimum product 
dimension to somewhat larger than minimum size 

Applying unilateral tolerances thus takes some 
of the product tolerance. The disadvantage is that 
the shop must work to a smaller tolerance than 
specified by the design engineer. The advantage of 
this poliey is that part size is held close to the 


center of the part tolerance. 
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contact Measuring 


contact 


Bilateral tolerances on the “not go” plug straddle 
the low and high limits of part tolerance. The gage- 
maker's tolerance and the wear allowance are split 
equally plus and minus on maximum part size. The 
“not go” plug, therefore, may actually accept parts 
that are slightly beyond limits, since it varies from 
a size slightly smaller than the maximum part size 
to somewhat larger than the maximum size. 

With fixed-limit gaging, W.A.D. policy specifies 
that plug and ring gages are not normally to be 
applied for tolerances +0,0005 inch or less. Large 
from 1.0000 to 6.0000 inches in 


should not be used for tolerances less 


plugs and rings 
diameter 
than +0.001 inch. Fixed-limit snap gages may be 
used for tolerances of 0.001 inch or greater for 
dimensions up to 6 inches and 0.002 inch or 
greater for dimensions from 6 to 12 inches. 

Parts with closer tolerances are necessarily gaged 
by indicating instruments. Indicating gages supply 
more information on the dimensional characteristics 
of parts and avoid variations caused by the human 
sense of touch. They give consistent results since 
the ability to read properly designed dials varies 
little among experienced personnel. The precise 
information obtained immediately shows the opera 
tor whether the machine is drifting in either dire« 
tion toward oversize or undersize parts so he 
can resharpen tools or make other necessary adjust 
ments to keep parts within tolerances. 

There are a number of factors that guide the se- 


lection of an indicator gage—mechanical, air or 
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Reference contact on trailing 


Air probe 


Air probe 
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edge of blade 


Measuring contact 


View of Gaging Fingers 
at One Blade Section 


hig. 3. Details of the stator exit-area gaging 
head. The trailing edge of one blade serves 
as the reference point for that opening. 


electronic, These include: gaging requirements, de- 
gree of control (precision to which the part must 
be gaged), versatility and cost. Many engine parts, 
however, regardless of the number to be produced, 
require the use of air or electronic gages because 
of the accuracy required, Dial indicators are used 
where possible because of their lower initial cost, 


A Case History: Initial cost of gaging equipment 
is not the only cost that should be considered in 
selecting gages and methods. Time that the operator 
or inspector spends on gaging may be a governing 
factor. The influence of gaging time can be illus- 
trated by comparing two gaging methods for in 
specting the first stage stator of a jet engine. This 
particular inspection operation is required to de 
termine the total exit area between blades. 

The original gaging method used a dial indi 
cator gage that measured width and length of the 
exit area between pairs of blades. Three measure 
ments of width and one measurement of length were 
made, or a total of four readings per opening. In 
spection by this method took eight hours per stator 

Inspection requirements were re-evaluated to 
determine if a multipurpose gage could be designed 
to reduce checking time and minimize human errors. 
Result of this study is an air gage, Figs. | and 2, 
with which a stator assembly can be gaged in one 
hour. The new gage is not only faster but it is 
more accurate, Different inspectors obtain the 
same total exit area measurement with this gage, 
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which was not necessarily true with the former 


The vaging member applied to the stator take 
three width and one length measurements simul- 
taneously as in the former method, but much more 
rapidly. Width measurements are automatically 
averaged and show on the air gage as one reading. 
A second Dimensionair unit indicates length. The 
width readings are weighted to compensate for their 
not being proportionate distances from the center 
of the wheel. (A newer gage of the same type is 
being developed with equally spaced measurements 
so weighting will be unnecessary.) 

Application of the gaging member is rapid, Since 
it must be positioned accurately to measure the 
minimum widths of the exit area at the three points 
of inspection, the gage frame locates on the turbine 


wheel by means of two fixed reference contacts, 


hig. 4. Before the gagehead is used, it is placed in 
a master so the gage dials can be set to zero. 


Fig. 3, foreed by spring pressure against the under- 
side of the blade trailing edge. A pivoting refer- 
ence stop on the gage frame locates against the 
blades’ trailing edges to hold the frame in its proper 
angular position. 

The actual gaging units are three, hinged calipers, 
each with an air probe to translate lever move- 
ment into air pressures. Calipers are attached to 
the gage frame by leaf springs to allow them to 
float independently. A special master, Fig. 4, is 
used to set the page dial to zero, 

With the gage pressed into position between 
blades by spring pressure, each caliper can be 
pivoted independently to find the minimum open- 
ing, as shown by the minimum reading on the 
air-gage dial. When this has been done for all 
three calipers, their three air probes contribute to 
the over-all reading and the air gage gives the 
average width reading for the exit area. Repeating 
width and length measurements for all openings 
then gives the total exit area of the turbine stator. 

Most W.A.D. gages are not as complicated as 
the turbine-stator gage. A more typical example 
of gage selection was that for a rocker-arm bushing. 
With fixed-limit gaging, trouble developed and the 
bushing would not clean up during assembly. The 
cause was ijocal, low spots in the bore that the 
plug gages could not detect. A dial indicator gage 

capable of detecting local oversize conditions 
was purchased to supplant the plug gage and as- 
sembly troubles stopped. 

Upgrading of gaging methods, as in this in- 
stance, contribute to reducing scrap and rework 
throughout the plant. When engines are built to 
closer tolerances than those now specified, this 
movement to upgrade gaging methods will continue. 
In fact, gage upgrading will probably have to 
accelerate to keep abreast with the ever-increasing 
demand for higher production and decreased part 


tolerances. 


Automation -- 


Wine is automatically poured by a “robot” serv- 
ing girl in an Arabian version of automation, This 
invention of 1206, reported on an old Arabian plate 
as an “Ingenious geometrical is des ribed 
ws a wooden sentry box type structure a little over 
ft high. Wine is poured into a copper dome on top 
which serves as a reservoir. Below the dome a con- 
tainer holds a reversible cup which receives the 
slowly dripping wine, About eight times an hour 
the cup is filled, tips over and empties its contents 
into the container. From there it runs through a 
tube into a glass drinking cup held in the hand of 
a figure created to look like a young serving girl. 


Right arm of the figure is movable on a pivot at 


#2 


from Old Arabia 


the elbow. A backward extension arrangement from 
the forearm is so designed that it hooks to the wall 
of the house to hold the doll while the cup is being 
filled. 

When the cup fills, it weights the arm, disen- 
gages the hook, and the figure, mounted on a 
rollered pedestal, slips forward, guided by grooves 
in a sloping base, The outstretched left hand of the 
figure pushes open hinged double doors. The doll 
rests at the threshold and offers the full cup to the 
person seated in front of the house. When finished 
the figure is pushed back into the house, the doors 
automatically close, the hook is automatically 
fastened, and the performance is repeated. 
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how to use 


tape controlled 
machining 


By Murray Karnes 


Head, Electromechanical Dept. 


Cc. B. Sung 


Manager, Mechanical Development 
Bendix Aviation Corp. 
Research Laboratories Div. 


Detroit, 


Mich. 


The bright promise of tape control has at last 
matured. This article by two outstanding 


authorities who participated in this develop- 


ment, affords tool engineers a practical view 


of what they will need to know to work with 


these new systems. 
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R, CENT DEVELOPMENTS point to the fact that tape 
control of manufacturing processes soon will be- 
come widespread, Announcement has been made of 
completion of a large milling machine for a major 
aircraft firm, designed and built with a numerical 
control system as an integral feature, Fig. 1. Pro- 
duction experience has already proved the practical 
value of such an automatic machine tool system. 
Further, the system has shown its reliability under 
factory conditions. For instance, a tape-controlled 
three-dimensional cam machine, Fig. 2, has been 


in successful operation at an aircraft-accessory 
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manufacturing facility for some time, It has accumu 
lated over 12.000 hours’ use 

ine of the first questions ised by a deve nt 
-u h as this is where can it be used to greatest ad- 
vantaye. Phe teend to more automatic control could 
definitely be hindered by improper application 
from both economical and technical standpoints. 
lt should be realized that certain ly pes of machining 
operations are more economic ally suited for auto 
matic control than others. 

When applying automatic control to a certain 
type of mae hining operation, the choice of adapt 
ing an existing machine, extensively modifying 
or designing a new machine, again is dictated by 
economies. The need of aut#matic control may not 
always be obvious if attention is focused only on 
the machine tool in its existing form with auto 


control merely an added improvement. 


\ more basic engineering approach, to visualize 


Fig. |. (above) Contour 
milling machine, specially 
developed for The Martin , 
Co., Baltimore, utilizes Ww 
tape control as an integral 
element of the unit. Op- 
erator’s console includes 
feed rate override control 
and pree positioning 
for manual setup. 


rig 


big. 2. (right) Cam-milling 
machine, tape controlled, 
in use at Bendix South 
Bend plant producing 
three-<dimensional cams. 


the benefits of automatic control, is to examine 
how certain parts can be produced better, An even 
more radical manner of evaluating potentialities 
of automatic control is to consider how machines 
and equiptment can designed and) constructed 
to take the greatest advantage of this new manu- 
facturing concept. In this way a fully integrated 
system can be achieved. 

The Bendix development represents such an inte- 
grated manufacturing system. Its main elements are 
a computer for automatic processing of engineer- 
ing and machining information, a machine tool de- 
signed for automatic operation from a punched 
plastic tape, electronic and hydraulic controls to 
translate the recorded machine instructions from 
the tape accurately and rapidly into drive motions 
of the machine slides and, finally, digital feedback 
instruments coupled to each machine slide to aec- 
curately measure the relationship between cutter and 
workpiece at each instant throughout the operating 


cycle, Fig. 3. 


Where To Apply Tape Control 


Considering possible applications, the aircraft 
industry affords an immediate area for tape con- 
trolled machining, particularly in milling opera- 
tions. The tremendous advances in military aircraft 
performance during the past few years have been 
accompanied by radical changes in manufacturing 
techniques. The advent of new materials, coupled 
with increased emphasis on weight reduction in the 
airframe, has replaced many sheet-metal assemblies 
hy intricately sculptured machined parts. Further- 
more, forged and cast fittings which formerly were 


partially machined are now finish machined to 
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LONGITUDINAL SLIDE 


ACTIVE STORAGE 


Fig. 3. Diagrammatic representation of machine control unit showing functional operation, 


closer tolerances in order to eliminate the last ounce 
of dead weight. 

The effects of this weight reduction effort are also 
imposed on manufacturers of jet engines and other 
accessory equipment which constitute the modern 
fighter, missile or bomber. In many cases, intricacies 
of the design of new parts limit a human operator's 
ability to control the machining operations’ high 
scrap rate this despite elaborate tooling and fix- 
tures. Tape control of the machine tool offers a 
solution toward reducing the machining bottleneck 
as well as accelerating the reproduction tooling 
program. 

The immediate application of tape control in the 
automotive industry appears to be in the making 
of tools and dies rather than parts. The prospect 
of reducing the high cost and long lead time in 
volved in the many automotive body and forging 
dies which are required indicates extensive applica 
tions for tape-controlled die-sinking machines. 

Many more applications for tape-controlled ma 
chine tools will evolve as the potential benefits be 
come more widely understood and accepted. The 
dictating faéior in each new application will be 
improvement over conventional processing with 
respect to one or more of the following considera 
tions: 


Ability to fabricate parts of complex design 


previously not feasible 

Reduced setup and/or machining time 
Reduced tooling cost and lead time 
Better finish or accuracy 

Better repe ttabality 

Increased versatility 


Alleviation of skilled operator shortage 
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A broad and important category of tape-control 
applications in industry, then, is for machine tools 
used mainly on short-run jobs. The simplification 
of tooling and reduction of setup time will ease the 
problem of change OVCE from one small lot job to 
the next. In this case, as in the toolroom, where 
versatility has been the key factor in machine-tool 
utilization, tape control appears to hold extensive 
promise. This field of application may be thought 
of as the low-production type of automation, in con 
trast with the form of automation found in mass 
production, such as is seen in the automotive in 
dustry. By providing a means of meeting the chal 
lenge and competition of large-scale automation 
tape-controlled machine tools ought to be a pray 


tical asset even in the smallest job shop. 


Evaluating Applications 


Technical concepts, equipment and aiee the termi 


nology of tape control are foreign to most machine 
tool users. Consequently, evaluating applications 
and potentialities can be a confusing and frightening 
ordeal. A further deterrent to making the first plunge 
may be apprehension concerning organizational 
problems that might accompany the introduction 
of radically new equipment into the plant. 
Experience with tape control, both in the lab 
oratory and in three years of shop operation, shows 
that adoption of the system is much simpler than 
anticipated, In contrast to many predictions, no 
large staff of mathematicians or specialists is 
needed, The function of the tool engineer remains 
tine hanged. He provides the basic manufacturing 
information in a numerical form suitable for ma 


chine control, in addition to designing tooling con 
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patible to the system. His job becomes more im- 
portant since complete manufacturing engineering 
replaces skills formerly furnished by the ma hine 
operator, Pertinent conclusions drawn ex- 


perien are: 


|. Extensive re-education of equipment procurement, 
operating or management personnel is not required 
Conventional eriteria for machine-tool evaluation for 


procurement purposes are applicable 


Viant personnel can as readily become conditioned 
to this equipment as with any other new machine 


1. No personnel or organizational problems are cre 


» Anticipated improvement in lead time and quality 


is realized 


6. Down time for maintenance is comparable with 


other machines 


If the conventional criteria for evaluating plant 
facilities are basically sound as applied to pro- 
curement and utilization of ordinary machine tools, 


then the same principles should apply to tape con- 


trolled equipment. The evaluation will however have 


little significance unless the over-all tape-controlled 
manufacturing system is considered as an entity. A 
tape-controlled machine tool, to be a_ practical 
manufacturing asset, must be accompanied by a 
practical means of tape preparation, Since the tape 


controlled system encompasses the elements for 


Process Planning by Computer 


Use of a computer to prepare the machine control tape 
greatly simplifies the job of the process engineer. Conversion of 
the process-drawing coordinates to machine control units 
in binary code is done automatically by the computer. It aiso 
automatically offsets the tool center from the part edge. 
To understand how the computer programs a part, assume 
that, starting from a base point the following machine motions 
are desired of a three-axis milling machine: 


Longitudinal motion x 0.1532 inch 
Transverse motion z 0.0862 inch 
Vertical motion Y 0.0288 inch 


Since the machine unit of movement is 0.0002 inch, the first 
step is converting the desired increments of motion to ma- 
chine units 


x 0.1532 0.0002 766 units 
Y 0 0862 0.0002 431 units 
z 0.0288 0.0002 144 units 


These increments are punched on the control tape in binary 
code, which simply represents decimal numbers by a series 
of ones and zeros. 


binary number for 766 units 
Y OVIOIOIIII binary number for 431 units 
z 0010010000 binary number for 144 units 


On the tape, a punched hole represents a one and no hole 
represents a zero. The computer method of forming binary 
equivalents is different from usual methods, however. The 
binary number is formed in reverse from the right—the correct 
order for punching on a tape. Successive division is used. The 
number is divided by two (the base for the binary system). 
This division results in a quotient (odd or even) and a re- 
mainder (1 or 0). The remainder is the right-hand digit of 
the binary number. The first quotient is divided by two to 
yield another quotient and remainder. This process is con- 
tinued until there is neither a quotient nor a remainder. For 
the decimal number 766, the method is applied as follows: 


766 2 383, remainder 0 - no hole 
383 2 191, remainder 1 - hole 
191 2 95, remainder 1 - hole 
95 2 47, remainder | - hole 
47 2 23, remainder | hole 
23 2 11, remainder | hole 
W 2 5, remainder 1 - hole 
5 2 2, remainder | hole - ‘ 
2 2 1, remainder 0 - no hole 
1 2 0, remainder | - hole ] 


The longest motion possible on the machine is 120 inches, 
600,000 machine units. This dimension would require a 20- 
digit binary number and a sign to indicate direction. Since 
each hole or sign requires 0.1 inch of tape, this binary 
instruction would require 2.1 inches of tape. 


big. 4. Tool engineer checks punching of 
control tape from duplicate data auto- 
matically registered by an electric type- 
writer. He can make changes or corree- 
tions in the computer (background) from 
keyboard of typewriter. 
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Fig. 5. Process sheet for tape prep- 
aration with sample part (above) programmed. 


process engineering and manufacturing as well as 
for automatic control of the machine, the problem 
of evaluating tape-controlled systems is one of 
assessing the over-all manufacturing process in 
comparison with the conventional machine tool 


The main economic criteria are the following: 


A. Direct Factors 
]. Cost of the complete system 
2. Facility requirements: floor space for equip 


ment installation and storage for tooling or tape 
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Personnel requirements 


number and skill of 
direct and indirect: personnel for operation and 
related planning, inventory and clerical fune 
tions 

Productivity: floor-tofloor time per part 

Pooling or tape preparation cost: direct labor 
cost for making tooling or tape 


Quality: best accuracy and surface finish avail 


able 


B. Indirect Factors 


Versatility adaptability to variety of jole con 


4.000 
= 72.010 
51.990 
| = 
10.000 
lo 
6.000 Rediy, \ 9.025 Rediy, 
ay 
Start 50.000 | 12. 999 
A! B hi.s9 40.0 46.000 | 30.000 12.000 
Bic 1.50/25 9 51.990 | 32.853 12.000 9.025 tf 
©! D so 25.0 $2,853 | 12.000 16.000 
PIE |t.soles o 78.000 30. 12.000 | 9 
h.soleo.o 114.000] 30. 096 12.000 
| 
3 
in 
| 
| 


sidering ease of setup, tooling complexity, ca 
pacity, and range of feeds and speeds 

2. Repeatibility: variation of accuracy and surface 
finish from part to part 


~ 


Predictability: consistency of machine time from 

part to part 

1. Tooling or tape lead time: preproduction time 
lag for prototype part, and in case of design 
change 

». Acceptance: attitude of machine operator and 

supporting personnel as it influences efficient 

utilization 


. Reliability: down time required for maintenance 
7. Performance limitation: degree of superiority 
of performance features which will insure against 


early obsolenc ence 


The previous discussion has stressed the impor- 


tance of considering the tape-control application on 


ORIGINAL INPUT INFORMATION 
TO THE COMPUTER 


af \s 


an integrated-system basis. It is implied that each 
plant using tape-controlled machines is also re- 
quired to have its own tape-preparation facility. In 
many of the larger plants, extensive computer facili- 
ties may already exist. In the small shop, however. 
where there has been no precedent for computer 
utilization, the introduction of tape-preparation 
equipment might be considered out of the question. 
It is, of course, not essential that a tape-prepara- 
tion system exist in the manufacturing operation; 
the feasibility of obtaining tapes from outside 
sources or, for that matter, from existing computer 
installations in another department in the plant is 
governed by considerations of compatibility with 
the control system used on the machine tool. 
Digital computers, which are finding increasing 
use in industry for scientific and business applica- 
tion, are adaptable for preparation of control tapes. 
The function of a computer in evolving a numerical 
control tape is to generate sufficiently detailed tool 
path information, from the relatively few dimensions 
given on the blueprint, to produce continuous con- 
trol of the machine. Fundamentally, computations 


Fig. 6. (left) Preliminary process tape is prepared in 
clerical typing operation from process sheet. Veri- 
fier on right checks the tape. This paper tape is then 
fed into computer to make machine control tape. 


Fig. 7. (below) Tooling information furnished com- 
puter (left), for cireular cut ineludes coordinates of 
A and B, circle radius R and tolerance T. Additional 
points are then automatically computed to give path 
ACDEFGB, so all points are within tolerance from 
desired circle. Path the center of the tool must follow 
is also automatically computed. This data plus feed 
rate is punched into control tape, the output of the 
computer, Figs. 4 and 8. 


ADDITIONAL POINTS CALCULATED 
BY THE COMPUTER 
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entail determination of the cutter path based on 
specified cutter size, and piece-part dimensions, and 
interpolation of specified curves to yield a sufhicient 
number of intermediate control points. Any general- 
purpose digital computer is capable of handling this 
type of numerical data processing to produce the 
required results in numerical form from input 
instructions also expressed in numerical form. The 
numerical output of the computer may be recorded 
directly in code form on punched cards or tape. 


Programming Parts for Tape Control 


The Bendix tape-preparation method is auto- 
matic, utilizing functional programs specifically 
developed for the requirements of machine-tool 
application. The G-15D general-purpose computer 
is the heart of the tape-processing equipment, Fig. 
4. In physical size, the computer is approximately 
equivalent to two standard 4-drawer filing cabinets. 
Division or multiplication operations are performed 
at the rate of 60 per second, while additions or sub- 
tractions require approximately 1% millisecond. 
Highly reliable operation is achieved by systematic 
preventive-maintenance measures. 

Tape preparation starts with the process engineer 
who prepares a process data sheet, Fig. 5, contain- 
ing key dimensions obtained from the part drawing, 
and machine-process information including cutter 
size and feed rate. A straight-line section on the 
part is defined on the process sheet by two lines 


Fig. 8. Laminated plastic-aluminum tape is punched 
in seven channels as shown, Each block of binary 


designating the start and finish points respectively. 
In the case of a curved section such as a circular 
are, the are radius is specified in addition to the 
start and finish points. Provision is also made on 
the process sheet for designating the tolerance re 
quired on curves. 

The completed process sheet is next copied by 
means of a clerical typing operation using a Flexo- 
writer, Fig. 6. The Flexowriter simultaneously prod- 
uces a typewritten copy of the process sheet and a 
punched-paper tape which contains the processing 
information in a form acceptable to the computer. 
The process tape is read by the computer which 
automatically produces the control tape in the form 
required for machine control. 

Functions of the computer include determination 
of cutter-center offset, interpolations of curved sec- 
tions to provide intermediate points defining a 
continuous cutter path, resolution of specified feed 
rate into required speeds of the individual machine 
slide, translation of decimal input information into 
binary coded form, and generation of checking in- 
formation. The interpolation function performed by 
the computer establishes the required spacing of 
intermediate points on curved sections in accordance 
with the tolerance specified on the process sheet. 
Since the cutter path between succeeding points on 
the control tape will be along a straight line, Fig. 7, 
the spacing of points will vary continuously so that 
the deviation from the desired curve will always be 
sufficiently small to satisfy tolerance or finish re- 


coded instructions commands a straight-line motion 
of the tool relative to the workpiece. 


TAPE DIRECTION 


CHANNEL DESCRIPTION 


00 


090 


OU O0 0 0 


SPROCKET HOLES 
TO ORIVE TAPE 


FUNCTION 
GLOCK 10 STOP THE MACH 
CHANNEL 
7 
NO.7 FOR PARITY CHECK. oF Comat 
1. Longitudinal motion machine table 5. Not read by machine contrat unit---tor Computer use only 
000 NUMBER OF OLES NO. 2. Vertical motion of spindle seéde ™ 6. identifies the end of one block and start @ the nem 
HOLE REQUIRED IN CHANNEL 
3. Transverse motion of spinde @ This Channel is punched only wnen required to 
NO.7 FOR PARITY CHECK make the totam number of Noles in channels 
Cutting feed, rapid traverse of slowdown of each line an number 
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quirements of the particular workpiece. 
Ihe method is versatile so that numerous sub 
routines can be employed ( omple tely general Iwo 


and three-dimensional programs, for example, in- 


clude the ability to handle any analytically defined 
curves, as well as automatic pocket-milling and 
profile-roughing operations. Consequently, the need 
for tedious hand computation by the process engi- 
neer is eliminated. A tooling or process engineer 
can be trained to use this system in less than one 
week, 

A punched plastic tape, Fig. 8, containing binary 
coded instructions, as produced by the computer, 


is used as the input to the machine control unit, Fig. 


9. The punched control tape is a compact recording 


big. 9. Electronic machine control unit showing plug- 
in packages used for rapid maintenance. Checking 
and monitoring controls are above photoelectric tape 
reader, Symmetry controls will produce right-hand 
parts from left-hand tape. 


Fig. 10. Aireraft forging in rough (left) machined 
in tape-controlled mill, including boring of center 
hole (right). Surface finish and cutter life are better 
than in conventional setup. 
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of the coordinated movements of the machine slides 
required to maintain the changing relationship be- 
tween the cutter and the work pier e. In addition, the 
tape contains instructions for cutter feed rate, 
auxiliary control functions, and checking informa- 
tion. The latter is used in reading tape photoelec- 
trically, giving a parity check of each line on the 
tape to insure against typographical or reading 
errors, The binary instructions for each controlled 
motion are converted into a train of electrical pulses, 
each representing a command for the machine slide 
to move a specific distance. A pulse value of 0.0002 
inch is usually employed, although this value can be 
smaller if desired. Each machine motion is pro- 
vided with a rotary digital feedback instrument that 
measures the actual movement in increments of 
0.0002 inch. The accumulated difference between 
command and feedback pulses is converted to an 
analog signal which is fed to the hydraulic servo 
drive unit. A high-performance two-stage servo valve 
with 90-deg phase shift in excess of 250 eps was de- 
veloped specifically for machine tool application. 
This unit, coupled with a rotary hydraulic motor, 
provides extremely fast and accurate response of 
the machine to input electrical commands. Conse- 
quently, the machining operation can be controlled 
to produce much higher speeds and accuracies of 
metal removal than is possible in a conventional 
hand-operated machine. 

A production application of this system can be 
best illustrated by an actual example. A representa- 
tive part, shown in Fig. 10, is a rough forging which 
is to be finish machined on the outside and inside 
profiles; the large central hole is to be accurately 
bored, and a forged boss removed on each face. 
The tooling program for conventional processing 
using a tracer-controlled machine tool involves a 
total of 210 hours. Included is the time for design 
and manufacture of a holding fixture, a boring 
fixture and a complex set of tracer templates. 

For comparison, the tape-control tooling program 
requires 92 hours. The boring fixture and templates 
are eliminated, The punched control tape, which is 
about 100 feet long, is automatically prepared by 
the computer in one hour. Process data preparation 
time is 16 hours, followed by four hours of Flexo- 
writer time to produce and verify the process tape 
used as the input to the computer. 

The total time for setup and run of the tape-con- 
trolled machine on the first part is 2 hours, whereas 
the equivalent time required on the conventional 
tracer-operated machine is 51% hours. The im- 
pressive savings in tooling and manufacturing time 
is considered to be a conservative indication of the 
benefits obtainable for this class of work. It is note- 
worthy that the part finish produced on the tape- 
controlled machine is considerably better than that 
which is obtained conventionally. 
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STRIP 
produced from 


POWDER 
METAL 


A, EXPENSIVE METALS and alloys play a larger 
role in metal fabrication, serap reclamation becomes 
increasingly important. A promising development 
is a new process which converts scrap metals into 
finished sheet without the usual casting of billets and 
successive rolling operations. 

First step in the process is a direct chemical con- 
version of the metal into powder form. This powder 
is then converted into strip by a special rolling mill 
developed by the rolling mill division of EF. W. Bliss 
Co. On the experimental line, shown in operation 
at the firm’s Salem plant, six-inch-wide stock is 
produced in continuous strip form. 

In the process the powder metal is dumped into 
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Strip mill reclaims serap by rolling strip stock directly 
from powder metal without the conventional inter- 
mediate steps. 


the hopper shown at extreme left. It then feeds into 
compacting rolls to develop suflicient green strength 
to carry it through a sintering furnace (center), 
From the furnace, it goes through the hot mill rolls 
and emerges as finished strip stock, This strip winds 
on the coiler shown at the extreme right. 

The method is streamlined, since the powder 
metal is fabricated directly without the intermedi 
ate steps of melting, casting into ingots, annealing 
and rolling through several mills to secure the de 
sired thickness. Direct labor savings over con 
ventional rolling methods are estimated to be 80 
percent. Applicable to a wide range of metals, the 
process can be used for ferrous alloys, copper 
nickel titanium and other metals. Finished strip 
compares favorably with the physical properties of 
fine strip rolled by conventional multicycle rolling 
techniques, 

While this development is based on established 
rolling principles, it represents a departure from 
ordinary concepts of metalworking. Chemetals Corp 
holds the American rights to the German-originated 
chemical method of producing copper powder eco 
nomically, and fabricating it into strip. Bliss, 
however, plans on introducing it to industry by 
designing and building the special equipment needed 


to process the powder into strip and tubing. 
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designed fon 


: GEAR SHAVERS INTEGRATED 
for automatic operation 


2 integrating the feed and control functions 

of four gear shavers, two-gear clusters can be 
shaved and inspected automatically. If a cluster 
with three gears must be processed subsequently, 
another pair of shavers and associated accessories 
added to the 
diverters and “teeter-totter” mechanisms, gears can 


can be system. Through use of 
be fed to the machines that have available time. 


In this system, developed by the National Broach 


& Machine Co. from their standard units, automatic 
gages can be set to shut down individual machines 
after a predetermined number of rejects. The feed 
chute for that machine would fill up and feed 
would be diverted to the other machine. Since 
gears are returned to a common feed after each 
shaving operation, any cluster can be finished by 
any combination of machines, and the system can 
operate during tool changes and maintenance. 


Vertical Con 


Cluster Gears in —— 


Plan View 
Chute Chut 
e 
Geors to be Shaved (BS | = 
Gage—,..» d 
Inclined Chute ~ 


Vertical Conveyor 


| Automatic Gage Wo: 


i} 
| 2 


Automatic Gage 


Chain Conveyor 


Elevation View 


SHAVER DEPARTMENT can handle a variety of cluster 
gears using four standard rotary gear shavers. Each 
shaver has an automatic loader, and the four ma- 
chines are tied together with curved, inclined feed 
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chutes and vertical chain conveyors. Machines 1 and 
2 shave the first gear, and machines 3 and 4 shave 
the second on a two-gear cluster. Pairs of shavers 
can be added if clusters have more gears. 
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FINISH-SHAVED gears are fed 
through washers and auto- 
matic gear checkers, where 
incorrect gears are dropped 
into reject pans. Gears that 
pass inspection are turned 
end-for-end by the curved 
chutes between pairs of ma- 
chines and are lowered to a 
common chute by this anti- 
nicking teeter-totter mechan- 
ism. The mechanism com- 
prises a spring-loaded flexi- 
ble metal member mounted as 
a tilting cantilever. The 
weight of a gear tips the 
member and the gear is 
gently lowered to the lower, 
common chute. 


CLUSTER GEARS are received in a chute from the 
tooth-forming operation and are raised by a 
bucket on the chain conveyor. From this con- 
veyor, they roll through the pictured short, 
pivoted chute. This diverter chute is operated 
by an air cylinder to direct gears into the 
automatic loader of either of the first pair 
of shaving machines. 


SPECIAL ALLOY TIP 
Triples Life of Bending Tool 


Ithough the wire used for vacuum-tube fila- 
ments is fine, it is stable and causes consider- 
able wear on bending tools. This wear is similar 
to that found in a drawing die. Tools tipped with 
tungsten carbide had to be replaced every 10 days. 
To improve service life, tool engineers at Nihon 
Radio, Japan, applied a '4-inch-thick coating of 


“WCR-100 alloy welding rod to the tip of the tool. 


This Wall Colmonoy alloy is an iron-base chro- 
mium-tungsten-boron material, Used in place of the 
tungsten-carbide tip, this material tripled the service 
life of the bending tool. 
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DESIGNED FOR 


Large Grinder Tackles Big Jobs 


Bu grinding machines can effectively 
J break through mental barriers as to 
what jobs regarding size stock-re- 
moval requirements can be economically 
handled by grinders. Higher horsepower, 
sturdier machines and better grinding- 
wheel bonds have led to increased produe- 
tion at lower unit costs for the grinding 
process, 

This grinder, developed by Mattison 
Machine Works, uses either horizontal or 
vertical magnetic chucks to simplify work- 
piece location and clamping. Machine-tool 
selection is also affected because interrupted 


cuts are an aid to grinding wheel efficiency. 


Interruptions help break and clear chips, 
SPINDLE MOTOR is rated at 150 hp and can stand 100 
percent overloads for brief periods. This job indi- 7, : 
cates simplicity of one-step machining of rough cast contact area. This helps keep the wheel 
ings made possible by high horsepower. Wheel can 
get under scale and remove large amounts of stock 
in a single pass. Also, hard spots have little effect 
on modern grinding wheels. 


and increase unit pressures by reducing 


open and free cutting even on heavy cuts. 


VERTICAL COLUMN for grinding machine is ground on the high spots. Segmented wheel is used on this 
from the rough on large grinder. The column was machine because of its faster cutting character- 
slightly redesigned so full advantage of grinding istics and because it offers the possibility for close 
could be realized. Cuts up to 4 inch deep are taken control. Coolant can be used when needed. 
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Industrial Instrument Checks Dimensions 
length of light 


against wave 


= for checking and calibrating gage 
blocks, plug gages, balls and other secondary 
standards, this interferometer gaging-system can 
also be used on critical production parts having 
dimensions within the limits of head movement. 

In effect, this instrument is two interferometers 
in parallel using the same optical system. Part of 
the beam splitter is covered with an oxide coating. 
which retards the light passing through. This has 
the effect of a 90-deg phase shift,- which permits 
dividing a half fringe into smaller increments and 
indicates to the counter whether it should be count- 
ing up or down, 

This basic scheme, developed by Link Aviation, 
Inc., can be applied to automatic measuring and 
sorting machines for checking parts, cams and con 
tours. Two such interferometers could be combined 
for accurate positioning of tools or workpieces by 


Y and Y coordinates, 


TWO CONTROLS interferometer; one 


operate this 
moves' the measuring head up or down; the other 
sets the counter to zero before a reading is made 
To make a measurement, the head is driven down 
to the anvil, the counter is set to zero, the head is 
raised and then driven down onto the part. 
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Photo tube 


Light source 
brypton tube 


FRINGE-COUNTING micrometer is an 


inter 
ferometer combined with an electronic, 
digital counter. It is only necessary to read 
the fringe count and multiply it by 11.5569 
x 10 © to obtain a dimension in inches. No 
secondary standards are needed 


—_, 


Collemating lens 
retlector 
Seam splitter * 
Prem 
retlector 
DIAGRAM of interferometer components i! 
lustrates light-splitting technique. A light 
beam is divided by partial transmission and 
reflection, sent on different paths and re 
combined, Depending on relative lengths of 
paths, the separate beams may reinforce 
or oppose each other to produce light or dark 
interference patterns. The lower prism re 
flector is directly attached to and moves 
with the measuring spindle. 
95 
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electrolytic grinding 


tames hard metals 


By Lyan A. Williams 


President 
Anocut Engineering Co. 
Chicago, Ul. 


L NOSTEN CARBIDE, high-speed steel and special 
alloys have at least one thing in common. They are 
hard to grind, They are fairly docile, however, when 
subjected to electrolytic attack. Electrolytic grinding 
passing electric current between a metal-bonded 
diamond wheel and the workpiece so stock is re- 
moved by electrolytic rather than abrasive action 
is opening up new applications for these materials. 
lool engineers can use them where they belong, 
with the shape they should have and with the nec- 
essary surface finish, These results can be achieved 
quickly and economically, 

Electrolytic grinding can be done with as much 
work area exposed to the wheel as possible because 
overheating and glazing are not problems. Because 
of this, it is preferable to set the depth of cut to 
remove all excess stock in one pass. There are limits 
to the depth of cut for a single pass but cuts of 
0.000 inch are common. 

With such depths of cut, the table of the grinder 
moves more slowly than for conventional grinding 
cuts, A rough estimate of table speed, for elec- 
trolytically grinding cemented carbides, can be 
made by allowing one second for each inch of 
travel for each 0.001 inch of depth. Thus, a 1-inch- 
long cut, 0.010 inch deep, would be made in 10 
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seconds, requiring a table speed of about 6 ipm. 
Since it is desirable to maximize contact area, 
passes are taken with the full width of the wheel, 
allowing only slight overlap between passes. The 
widest wheel practical for a particular job is used. 
In a typical case, a 4,,-inch cut is made with a 
%,-inch-wide wheel, across a cemented carbide bar, 
at a rate of 6 ipm. With these conditions, stock is 
removed at a rate of 0.28 cubic inches per minute. 
Removal rates can be doubled or tripled by using 


Fig. 1. Parts with large voids, such as this differential 
component, are electrolytically ground without wasted 
time. The normally slow table feed is increased dur- 
ing nongrinding portions of the cycle. 
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Fig. 3. With larger grinding wheels, there is greater 
area of contact, and material removal rates are higher. 


wheels two or three times as wide, if the workpiece 
is big enough. 

Because the nominal table speed is slow, odd 
shapes and pieces with large cavities, Fig. 1, can 
be ground without high percentages of “air grind- 
ing” time. it is possible to speed up the table feed 
so voids can be traversed quickly. Table speed is 


reduced just prior to re-entry of the wheel into solid 
material. 

Electrolytic cylindrical and inside-diameter grind- 
ing are accomplished with slow workpiece rotation 
and full depth cuts. In cam grinding, similar pro- 
cedures are particularly advantageous because even 
severe cam profiles can be generated without prob- 
lems. Heavy cuts reduce grinding time, and slow 
speeds permit accurate following of the master. 
Where high accuracy is required, a second cut, 0.001 
inch deep, can be taken with a higher rotational 
speed of the workpiece. Cams can thus be ground 
accurately with little wasted time. 

Large contact areas are used in electrolytic grind- 
ing because material is removed primarily by elec- 
trolytic rather than abrasive action, The amount of 
material that can be removed in a given time is 
directly proportional to the amperage. The amount 
of current that can flow between the wheel and the 
work at a given ameprage is limited by the area of 
contact between the two. Contact area can be in- 
creased through the use of wide and large-diameter 
wheels. Fig. 2. The quantitative effect of wheel 
diameter on contact length can be clearly seen in 
Fig. 3. 

By doing almost the opposite of what is done in 
conventional grinding, within limits, electrolytic 
grinding results can be highly efficient. A large 
amount of material ean be removed in a short time. 


| | 


| 


Length of Contact (inch) 


0.003 0.010 


Depth of Cut (inch) 
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Fig. 3. Chart of wheel 
size showing varying 
lengths of contact for 
different wheels and 
depths of eut. As shown 
by dashed lines, length 
of contact is 0.7 inch 
for a 10-inch wheel 
operating at 0.050-inch 
depth of cut. 
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Milling a DC-8 spar cap on a Farnham long mill. 


By KR. KR. Parker 
Dept. Head 


Machine Parts Planning and Design 


Segundo Div. 


FF. Wallace 


Pool Engineer 
Spar Cap—Torrance Facility 
kl Segundo Div. 


Kn. J. Wendell 


Tool Engineer 
Spar Cap—Long Beach Div. 


Douglas Aireraft Co., Ine. 


¢ 
production 


Vacuum chuck holds workpiece firmly in position. 


parts for skin or spar 
milling operations has always been something of a 
problem. When mechanical or hydraulic clamps are 
used, clamping pressures are usually applied at 
intervals along the workpiece. There is a tendency 
for the portions of the workpiece not in direct con- 
chatter 
marks and other surface irregularities. Further- 


tact with the clamps to vibrate, causing 
more, it is difheult to provide adequate mechanical 
clamping of odd-shaped workpieces. 

Production experience at Douglas Aireraft has 
demonstrated that vacuum holding fixtures or 
chucks, Fig 1, eliminate many of the difficulties 


associated with conventional clamping methods. 


Senior member ASTE Los Angeles chapter. 
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Since workpieces are held by vacuum over their 
entire length, vibration during machining is vir- 
tually eliminated. In one instance, 0.040-inch thick 
stock, held by vacuum, is being milled to a thick 
ness of 0.020 inch, with a 32-microinch finish. 

Vacuum chucks were first used on a Giddings & 
Lewis skin mill at the El Segundo Division. Since 
that time, they have been successfully applied to 
spar cap milling, profiling and other machining 
operations at the El Segundo and Long Beach Di- 
visions, 

At the El Segundo Division, all vacuum chucks 
are fabricated from rolled aluminum bar stock or 
low-porosity cast-aluminum plate. All chucks are 
of the same basic design, made in a range of sizes 
to suit specific operations. The largest chuck is 
permanently mounted on the G & L skin mill, which 
has a bed area of 10 by 40 feet, Fig. 2. , 

Vacuum chucks used on a spar cap mill are ap 
proximately 30 inches in length and are detachable. 
Several smaller detachable units are utilized for 
other milling machines, Fig. 3. 

The skin-mill vacuum unit consists of four cast- 
aluminum plates, each containing nine vacuum 
supply fittings. These fittings are serewed onto 
vacuum pipes in the machine base. To insure leak- 
proof operation, the fittings are bonded to the 
fixture with Cerrotru, a plastic material. The area 
which contacts the workpiece is machined smooth. 
This matching operation was accomplished after 
the fixture was mounted in the skin mill, using a 
light finishing cut. 

Spiral grooves in the face of the fixture distribute 
the vacuum. These grooves, which are 0.001-inch 
deep. were also cut with the fixture in place on the 
mill by rapidly traversing the fixture under a slowly 
rotating single-point cutter. 

To provide a vacuum seal, grooves are cut in the 
fixture plates to conform to the contours of the 
workpiece. The grooves accommodate rubber tubing 
which has a diameter sufficiently large so that a 
portion of the tubing extends above the surface of 


the fixture, Fig. 4. Weight of a workpiece on the 
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Fig. 2. (left) The complete bed of this Giddings & 
Lewis skin mill is a vacuum chuck. Operators are 
fastening the four units of the chuck in place. 


Fig. 3. (below) Unique vacuum chuck that holds 
workpiece vertically and horizontally. 


Workpiece 
§ Rubber tubing 
\ 


| 
| Vacuum groove 
‘ 


Holding fixture 


Vocuum supply 


t 


ional view of vaeuum chuck. Rub- 
ber tubing in outside vacuum grooves is depressed by 
weight of workpiece. This method used in the Tor- 
rance installations. 


Fig. 4. Cross seet 


fixture is sufficient to deform the tubing, thus form- 
ing a seal. 
Air is evacuated by 


a high-capacity vacuum 


pump. A large vacuum tank, Fig. 5, imparts an 
initial surge; thus, even workpieces which are too 
light to depress the rubber tubing can be success 
fully held. Design of the vacuum chuck for spar 
caps, Fig. 6, is similar to that of the skin mill 
vacuum chuck. 

At the Long Beach Division. a vacuum chuck 
equipped spar mill is used for milling skin panels 
as long as 28 feet, with tapered thicknesses ranging 
from VY to %, inch. Other skin panels are milled as 
thin as 0.020 ineh 


The Long Beach spar mill fixtures are made up 
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Fig. 5. Pressure supply unit for the G & L skin mill. 
At right is the tall surge tank. 


hig. 6. (Cabove) Vacu- 
um holding fixture with 
workpiece removed, 
(inset) Close-up of 
chuck showing vacuum 
grooves. 


big. 7. (right) Close-up 
of spar cap on spar mill 
at Long Beach, Work 
piece is shown in pori- 
tion at right. 


of aluminum blocks, each 30 inches long. These 
blocks are mounted end-to-end on the work holder, 
Fig. 7. Each block is a separate vacuum unit, and 
is connected to the next block by a short length of 
flexible tubing which acts as a vacuum line. Micro- 
meter slots between the blocks facilitate workpiece 
measurements. A vacuum seal around the workpiece 
is provided by a resilient neoprene compound, 
rather than by rubber tubing. In most other re- 
spects, design of this vacuum chuck is much the 
same as that of the El Segundo installation. 

On all vacuum chucks for spar cap machining 
operations, supplemental hydraulic clamps are pro- 
vided. The hydraulic clamping cylinders are integ- 
ral with the spar cap mill holders and mechanically 
position the workpiece against locating stops. These 
clamps hold the workpiece securely during machin- 
ing eliminating potential hazards associated with 
failure of the vacuum system. 

Continued production experience with vacuum- 
holding fixtures has shown that tooling costs are 
reduced, since it is possible to utilize the same chuck 
for several different-sized workpieces. Setup time 
is also reduced because the vacuum holders do not 
require as much adjustment as mechanical clamps. 

In some cases, machining time is reduced as well. 
In the design of workpieces, which will be me- 
chanically clamped, it is often necessary to provide 
extra metal thickness for critical clamping areas. 
This excess metal must be machined off in an ad- 
ditional operation. With vacuum holders, there is 


no need for extra thickness at clamping areas: 


hence, extra machining operations are not required. 


Another advantage of vacuum holders is that it is 
possible to readily machine odd-shaped parts on a 
production basis. Mechanical clamping of these 
parts would be complicated and costly. These ad- 
vantages, coupled with improved surface finishes, 
make vacuum chucks a worthwhile investment. 


The Tool Engineer 


43 
; 
— 
| 
ar 


Fig. 1. Completed ma- 
chine is used at Clark 
to machine and thread 
the ends of three types 
of hydraulie cylinders 
used in fork-lift trucks. 


raulic Cylinder Production 
increased with unusual tooling 


By C. V. Joecken 


Tool Engineer 
Cri-Dan Div. 

The Lees-Bradner Co. 
Cleveland, Ohio 


Gripping tubes internally and machining por- 
tions of their internal surfaces represents a 
neat tool engineering trick. The author out- 
lines the need for this technique and describes 
the equipment. 


HYDRAULIC CYLINDERS is an exacting 
business but when the number needed jumps sud- 
denly, production methods have to be reviewed. The 
Clark Equipment Co. found itself in this position 
when demand for fork-lift trucks spurted. Problems 
were bigger because three basic cylinder types are 
made, Some of these cylinders have male threads, 
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some have female threads and still others have both, 

Cylinders are made of seamless-steel tubing, 
roughly cut to length and finish honed on the inside. 
They vary in length from 8 inches to 10 feet, and in 
bore from 2 to 4 inches. 

Because outside surfaces are irregular and out-of. 
round, it is necessary to hold, drive and support the 
tubes on the honed bores. This is the only way to 
be sure that the machined and threaded ends will 
be concentric with the bores, 

Internal holding is not a difficult requirement for 
cylinders that have to be machined on the outside. 
It is a problem, however, for those that must be 
machined on the inside. In addition to preventing 
damage to finish-honed bores, any machine designed 
to finish all of these types of cylinders would have 
to provide room for tools to work inside the tubes. 
These requirements were the starting point for de 
sign of special tooling for a standard Cri-Dan “Ek” 
machine, Fig. 1, that would increase hydraulic cyl. 
inder production. 


Because room would be restricted, it was decided 
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big. 2. All machining ix 
done at the tailstock 
end of the machine. The 
recess behind the man- 
drel provides room for 
internal tools. 


big. 3. Work spindle 
extends into and with- 
draws from the honed 
eylinder bore to aid 
loading. The mandrel 
can expand only when 
the spindle is extended, 


Fig. 4. Basie tool block with an external tool turret 
in position. All cutters are preset on a gage before 
the turret is placed on the machine. 
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to do all the machining at the tailstock end of the 
machine and to hold the tubes on expanding air- 
operated mandrels. This also made it easy to ac- 
commodate the different length and sizes of tubes. 
Product specifications required careful tool design 
analysis to insure maximum rigidity. 

The tailstock, Fig. 2, has a stationary quill that 
carries a rotating, expanding sleeve. This sleeve is 
operated by a double-acting rotating air cylinder. 
There is a deep recess in the quill right behind the 
expanding sleeve. When tubes need internal machin- 
ing, they are mounted to overhang the sleeve and the 
recess allows space for the tool block, tools and 
chips. 

An air-operated expanding mandrel, Fig. 3, is 
mounted on the machine spindle. It supports and 
drives the workpiece, and moves longitudinally 
for loading and unloading. When retracted, the 
sleeve abuts the face of the work-spindle adapter. 
All movements of the spindle and mandrel are con- 
trolled by a 12-inch double-acting rotary air cylin- 
der mounted on the rear of the work spindle. To 
protect honed bores, the mandrel can only expand 
when the spindle is extended. Rounded corners and 
polished surfaces also prevent scoring. 

During loading of the machine, pneumatic work 
locators, Figs. 2 and 3, translate light hand pressure 
on the workpiece into motion in any direction, Parts 
can be carefully guided on and off the tailstock 
quill. A stop locates the tube longitudinally at the 
headstock end. 


\ basic tool block, Fig. 4, performs all multiple 
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Turret 


}—_Work spindie 
Internal Tooling 


Fig. 5. A typical internal operation, left, includes 
rough boring and facing. A typical external opera- 


machining and threading operations. Tools are 
mounted in interchangeable turrets, There are sep- 
arate turrets for internal and external operations 
for each type of cylinder. To minimize down time, 
tool turrets are made in triplicate. One is in use, 
another is ready to use and the third is being recon- 
ditioned. Individual cutters are positioned in the 
turret by using a special setting gage. This gage 
compensates for accumulative tolerances and loca- 
tion of the tools. All tools are carbide tipped. 
Typical internal and external operations are 


shown in Fig. 5. 


All threading operations are ac- 


External Tooling 


tion, right, includes rough turning two diameters and 
facing. Phantom view shows end of cutting strokes. 


complished with single-point tools. The complets 
machining operations on one external end com- 
prise; rough turn and face, finish turn and chamfer 
outside, chamfer inside and thread, 


The design for this tooling was carefully thought 
out and as carefully executed, It operates as antici- 
pated and requires only a minimum initial adjust- 
ment period, There were no major “bugs.” This 
successful solution to a real problem illustrates the 
progress that can be made by cooperation among 


machine users, sellers and producers. 


Time and assembly steps required to produce a 
strong, brazed joint have been minimized at the 
Automatic Transportation Co., division of The Yale 
& Towne Mfg. Co., by taking advantage of the effect 
of heat on capillary flow characteristics of molten 
silver brazing alloy. 

The part involved is a 7-inch steel brake lever 
used on many industrial trucks. Two parts make 
up the lever: a %Q inch diameter steel rod, threaded 
and bent to the required angle, and a heavy handle 
fabricated from 34 inch hexagonal bar stock. To 
provide a socket for seating the rod, the end of 
the handle is drilled to a depth of %4 inch. Radial 
clearance is maintained at 0.003 to 0.004 inch. 

The brake lever is made by brazing the rod into 
the socket, using one ring of a Handy & Harman 
low temperature silver brazing alloy with a flow 
point of 1145 F to make the joint. Drawing the 
alloy down into the socket from the face of the 
handle where the alloy ring is preplaced during 
assembly presents a problem in brazing this joint. 

Key to uniform distribution of brazing alloy into 


Molten 


the socket is location of the heat source. 
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Judicious Heating Eases Brazing Job 


silver alloy always moves toward the relatively hot 
test area of the metal, thus the heat source can be 
used to guide the alloy flow. Silver alloys flow by 
capillary action, and this action increases as the 
temperature is raised. 

Brazing setup consists of a three-turn induction 
coil with a drilled out block below the coils into 
which the hexagonal handle is seated. When the 
assembly is properly seated, the upper coil is slightly 
below the level of the alloy ring. As a result, heat 
is concentrated along the length of the socket so 
that the alloy is drawn from the relatively cool up- 
per surface down into the interior, Without the 
capillary flow, additional alloy would have to be 
preplaced inside the socket-—-involving an extra 
assembly step as well as additional machining steps 
to locate the alloy inside the joint. 

Brazing a rod into a blind hole presents a tricky 
problem unless precautions are taken to allow the 
entrapped air to escape during the heating cycle. 
If there is no ese ape path, internal pressure can 
shift alignment of the assembly or resist entry of 
the alloy. 


¢. 
¢ Work spindle Ts 
= 
Turret 
4 
4 
‘ 
ay 
q 
‘ 
103 


= 


Setup utilized a turret 
lathe with workpiece bolt- 
ed to machine spindle and 
supported by center 
mounted on the turret. 
The blank was 13-inch- 
diameter piece of 1040 
steel, approximately 31% 
inches long. Mechanical 
clamping was used to hold 
the ceramic cutting tip. 
Life of cutter allowed 
completion of only one cut 
per tool edge. 


Ceramic tool cutting at 
a rate of 16,454 fpm 
sets an unofficial rec- 
ord, The operation oc- 
curred as part of 
research project con- 
ducted at Ohio State 
University for Warner 
& Swasey. Feed of 
0.011 ipr and cutting 
depth of 0.040 in. were 
used. 
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Forming of sheet metal cover of room air 
conditioner is handled in combination tan- 
gent bender and multiple spot welder, 
Westinghouse East Springfield Plant. Here 
the bottom of cabinet is positioned for 


welding. 


Spot welding with multiple electrodes joins bottom 
of cabinet with side and top wrapper. Wrapper 
is sheared to size, notched and pierced, and has 
flange rolled prior to forming in the tangent bender. 


Expanding of copper tubes for the refrig- 
erant circuit. This intermediate step in 
manufacture of the condenser and evap- 
orator insures intimate contact of tubes 
with aluminum radiating fins to provide 


maximum heat exchange efficiency. 
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COLD EXTRUSION goes automatic in dual-slide horizontal 


press. Production is about 2500 pieces per hour with 
the hopper providing continuous flow of lengths of bar 
stock into dial feed. (At left) stations in the dial die 
provide for these operations: load, extrude, probe, size. 
knockout and idle. The piston pin, (below) is produced at 
a materials saving of 43 percent over conventional pro 
duction. Improved physicals are secured and machining 


is eliminated. Index mechanism is shown lower right. 
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Automatic processing may utilize 
small, inexpensive machines as well 
as large transfer machines. The Auto- 
fab, designed by General Mills Me- 
chanical Diy. to assemble cylindrical 
components on printed-circuit boards, 
is a case in point. A circuit board is 
simply inserted in the fixture, ener- 
gizing the electromagnetic workhold- 
er. The resistor is automatically fed, 
leads are trimmed and formed, the 
part is inserted, and the leads are 
crimped on the underside for a firm 


mechanical connection. 


OLS at work 


Automatic torque control on individual nut runners speeds assembly of electrical components at GE In- 
dustry Control Plant, Roanoke, Va. By setting torsion bar of Ingersoll-Rand tool at 22 lb-ft, overtorque 
and stripped threads are eliminated in assembling shunt support to arcing horn. In the operation, steel 
cap serews are mated into bronze threads, 
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mechanized production 


... planning the plant for 
- efficiency - safety - flexibility 


By Robert A. Wason 
Associate Editor 


Not every company has the chance 
to start out fresh with a new plant 
but when the opportunity comes, 
a company should be ready to 
make the most of it. In this ar- 
ticle, a technique for matching 
plant to product is detailed. 


As A NATURAL CONSEQUENCE of successful process 
planning some companies are now applying the same 
philosophy to “plant development.” Instead of cram- 
ming equipment into an existing building, regard- 
less of the optimum production layout, these com- 
panies are planning their products and production 
layouts, and then developing a physical plant that 
can encompass the necessary equipment in the best 
production order. Because products can change, 
these companies are building-in area and structure 
flexibility to meet future production needs. The 
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highly mechanized small-motor plant of Westing- 
house Electric Corp., located in Upper Sandusky, 
Ohio, is a good case in point. 

About five years ago, Westinghouse decided to 
start production of motors for the fan and air- 
conditioning industry. None of the three plants in 
the small-motor division had facilities for making 
motors suitable for this industry. Motors for fans 
and air conditioners are different in size, design and 
construction than small motors already being pro- 
duced for other uses. 

The division was faced with two major problems: 
design a suitable line of motors; and design, plan 
and build a plant to produce the motors as efficiently 
as possible while maintaining high standards of 
quality and safety. Because the division was start- 
ing from seratch, it was able to closely coordinate 
motor and plant design to take full advantage of 
the most modern thinking in both fields. 


Motor Design: In arriving at the decision to 
manufacture motors for fans and air conditioners, 
Westinghouse surveyed needs of the industry. 
Throughout the survey, one need was continually 
emphasized by potential users. They wanted a mo- 
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ENO-BELL PRODUCTION 
Row material 

De-reeler De-reeler 


Automatic Dust cap and oil 
Transfer press cup presses 
1 I 


Storage 
I 
“Washer and dryer 


I 
Cap 


Trip End bell trip 


1 
Paint booth and 
dry conveyor 


End~-bell 
Reserve conveyor 


Oil hole drill 


, Assembly and 
oiler machine 
I 
Grommet inserter 
I 
Cap staking 
Dummy studs 
added 
General assembly conveyor 
L 


Fig. 1. Rotors are automatically retrieved 
from upper conveyor by this elevator device 
and transferred to the assembly conveyor at 


LAMINATION 
PRODUCTION 


Raw material 


De-reeler and 
roll feed 


Lamination 
blank press 


Rotor pierce 
presses 


presses 


punching 


= Rotor 


Stator pierce 
presses 


Punching 
pallet |oader 


Anneal furnace 


STATOR PRODUCTION 


Stator core 


build 
a lower level. This is just a part of the exten- I I 
sive conveying system in this plant. Cell inserter Shaded pole 
type FLL inserter type FE 
Winding area Winding area 
type FLL type FE 
Test 
tor with a five-year guarantee to match the guaran- ;' 
tee period of other major air conditioner parts. This Varnish dip and 
need was made a basic requirement of the motor “sr 


design. 

Design engineers, working closely with produc- 
tion engineers, developed two basic motors with a 
new bearing and lubrication system. The bearing 
is self-aligning and the original oil supplied to a 
large reservoir is suflicient for at least five years. 
This design is used on both shaded-pole and perma- 
nent-split capacitor motors in about 30 different 
styles and sizes. 


Some parts of both motor designs 


are identical or can be made from the same blanks. 
Production Approach: Although the product 
of this proposed plant was aimed at a seasonal mar- 
ket, production was planned to be steady all year, 
stocking in slack months to handle peak demands, 
Because the parts for the two designs are similar, it 
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Turning stator 
| for end-bell fit 


SHAFT 
PRODUCTION 


Hopper feed 


Shoft turning 


| Rough grind 


Finish grind 


Wire brush ) 


PROPUCTION 


Rotor build 
I 
Rotor skew and 
dummy shaft 
1 


Die cast and 
cool conveyor 


Remove die cast 

gates and dummy 
shoft 


Rotor turn 
Postheat oven 


Rotor assembly + 


Fig. 2. Flow chart show- 
ing the way in which 
operations are connect- 
ed by conveyors, 
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Assembly -to-test 
conveyor 


Hot-run 
conveyor 
Test 
I 
Finish paint 
and boke 
I 
Final assembly 
and inspect 
1 
Pack and ship 


The Tool Engineer 


— 
| 
I 


was possible to plan for highly mechanized produc- 
tion. In fact, had this plant been planned just three 
years earlier, with the then conventional methods 
and equipment, its productivity level would have 
been only half that of this plant. 

All work-in-process is conveyorized, Fig. 1, until 
it becomes a finished product ready for shipment. 
The various conveyors are paced to equipment and 
operator speeds, and have ample capacity to provide 
temporary storage between operations, thus minim- 
izing materials handling. 

Production was planned to be handled by five 
basic component lines: end bells, laminations, shafts, 
stators and rotors. Lamination and shaft lines oper- 
ate automatically and the other three are highly 
mechanized. An assembly conveyor passes the end 
of each component line, Fig. 2, and receives com- 
pleted parts. By the time the assembly conveyor 
passes over the final assembly worktables, two com- 
plete sets of motor parts are on each conveyor rack. 

Because it was possible to mechanize a large per- 
centage of the operations, product quality and per- 
sonnel safety were in large measure assured. Those 
operations requiring operators were at a minimum 
and attention could be focused on them to be sure 
the human element would not disturb the safety 
and quality inherent in the rest of the production 
lines. 

This production setup was planned for a mini 
mum of paper work. Management was interested in 
shipping motors out the door rather than in accu- 
mulating paper. Since production is timed by the 
conveyor systems, it is only necessary to let foremen 
know how many units of each style and design are 
required so they can see that the conveyors are filled 
with the needed materials and components. 


Planning the Plant: With products designed 
and processes spelled out in detail, the plant almost 
planned itself. Decisions were made to use wide 
column spacing and high headroom so there would 
be a minimum of physical restrictions on future 
production changes. 

Still conscious of superfluous paper, management 
and engineers laid out the plant as a three-dimen- 
sional model. It was possible to see and evaluate 
the effects of all suggested changes and this model 
was altered many times before the design was 
frozen. 

As frozen, the plant layout included an area for 
receiving materials, more-or-less straight-line flow of 
manufacturing and a combination shipping-storage 
area at the other end. It was then only necessary 


to put an envelope around the layout, allowing ex- 
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cess areas for oflices and engineering, product devel- 
opment, plant and personnel services, and future 
expansion. 

The actual plant is a single-story structural-steel- 
frame building with 40 by 60-foot bays and 20-foot 
clear headroom. Total plant area is 66,000 square 


feet. The truss area is used for electrical bus ducts, 


Fig. 3. Horizontal bars at end of gas-fired drier tilt 
chain-driven hangers to unload end caps into baskets. 
End bells stay on the hangers. 


shop air and other services. Conveyors operate at 
table height, truss height and at various heights 
between. Illumination of the work area is 35 foot- 
candles furnished by nine 400-watt fluorescent- 
mercury lamps per bay. 

Bids were taken on design and construction of the 
plant building and a contract was awarded to The 
Austin Co. Once the plant was erected, the three 
dimensional model was again called into play. This 


model had not been reduced to drawings but instead 
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was mounted on a cart so it could be wheeled to any 
part of the plant. Machine and equipment setters 
worked directly from the model, measuring dis- 
tances from the columns. 

A 10-ton crane serves the length of the receiving 
area to handle incoming raw materials, which in- 
clude silicon-steel coils for laminations, end-bell strip 
stock, rods for shafts and die-casting metal. A fork- 
lift truck is used to transfer these materials to the 
start of production lines, to transfer some partially 
finished materials in baskets and to load cartons of 
finished motors at the shipping dock. All shipping is 
done by truck so that plant location was not limited 
by rail facilities. 


Production Methods 

Because so much could be planned in advance, the 
production methods in this plant are optimum for 
a product that must have quality and long life built 
into it. Both the product and the methods of mak- 
ing it will change in the future but right now this 
plant is a picture of good tool engineering. Sufh- 
cient flexibility of area is included in the design so 
that future changes should not interfere with the 
application of good tool engineering. 

Work stations are laid out so operators can co- 
ordinate the flow of in-process materials. These sta- 


tions are located so that the operator makes a con- 
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Fig. 4. End-bell assemblies are 
made in a special wicking, bear- 
ing assembly and oiling machine. 
Oil put in wicking is sufficient 
for five years. 


tribution to the product while transferring parts 
from one conveyor to another. This is done in such 
a way that individual efforts are balanced and fa- 
tigue is not a factor. 


End-Bell Production: A dereeler passes coil 
stock through a straightener and roll feeder to a 
600-ton automatic transfer press. This machine has 
a ten-station progressive die system to blank, form, 
pierce and trim end bells at a rate of 25 per min- 
ute. A shuttle type positioning rack runs the length 
of the press. After each operation of the press, a 
pair of arms closes on each end bell, moves it one 
step, positions it on the die, retracts and then re- 
turns to its original position. A sensing pickup 
shuts off the press if any bell is not properly posi- 
tioned and a photoelectric eye protects the operator. 
Completed end bells are discharged into large wire 
baskets to be taken by fork-lift truck to the next 
operation. 

Bearing caps are formed on manually operated 
progressive presses. Finished parts are loaded into 
baskets. From the baskets, an operator loads the 
end bells and caps on chain-driven hangers that 
carry them through an automatic washing and dry- 
ing cycle to remove die compound and add a phos- 
phate coating. As loaded hangers move out of the 


gas-fired drier, two horizontal bars at the exit tilt 
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the hangers, Fig. 3, letting the caps fall into baskets. 
These baskets are trucked to the end-bell assembly 
area. End bells are automatically stripped from the 
hangers later and slide down a chute into a hopper 
at the paint station. 

The end bells are painted with lacquer and air 
dried automatically after they are manually loaded 
on conveyor-driven rotating pedestals. Freshly paint- 
ed end bells are then transferred to a storage con- 
veyor. At the assembly area, oil and drain holes are 
drilled in the end bells by semiautomatic pneumatic 
drills. Assembly of end bells is simplified through 
use of a special wicking, bearing assembly and oil- 
ing machine, Fig. 4. This machine comprises a hy- 
draulic press, a 12-station indexing table, an auto- 
matic oil-tube inserting device, two oil measuring 
and oiling stations, and a bearing cap orienting and 
inserting device. 

Component parts are manually positioned, and 
automatically oiled and assembled. They are then 
automatically transferred to the grommet-inserting 
and bearing-cap staking machines. These machines 
consist of four-ton presses and fixtures and are semi- 
automatically operated. When studs are required for 
customer-mounting purposes, they are added using 
pneumatic screwdrivers and table fixtures. Com- 
pleted end bells are manually transferred to the final 
assembly conveyor. 


Lamination Production: Laminations are au- 


tomatically processed after coil stock is manually 


loaded onto a dereeler. Stock is roller fed to the 


punch press, where eight punchings (cookies) are 


produced per stroke at a rate of 33 strokes per min- 


ute. Cookies fall into a hopper that positions them 


for pickup by a nearly vertical magnetic belt, Fig. 5. 


This belt transfers the cookies to an overhead con- 


veyor that moves them to feed hoppers at the start 


Fig. 6. (above) Unloaded lathe in which rotors 
are automatically loaded, turned, gaged and 
transferred to the postheat-oven conveyor. Feed- 
back from gage automatically indexes circular 
tool when parts are oversize. 


Fig. 5. (left) Cookies from press fall into hop- 
per at left where they are picked up on an al- 
most vertical magnetic belt. Overhead conveyor 
feeds cookies to tube type hoppers at etart of 
two lamination press lines. 
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of the two lamination-punching lines. There are 
three presses in each line. The first pierces the 
cookie, the second separates the rotor from the stator 
punching and the third pierces the latter. 

A sensing device, located on the feed hopper of 
the first lamination press, controls the output of the 
cookie press. When cookies in the hopper reach a 
predetermined level, the cookie press is stopped un- 
til a predetermined minimum level is reached. Lev- 
els of punchings in the feed hoppers for number two 
and three presses are controlled in the same way by 
actuating operation of the preceding press. 

Cookies are stripped from the feed hopper singly 
by a shuttle type mechanism and picked up by chain- 
driven dogs that draw the punching over the tung- 


sten carbide die. These presses operate at 124 spm. 


The punching is retrieved from the die by a mag- 
netic shuttle type tray and forwarded to a conveyor 
that carries it to the feed hopper of the next press. 
Presses are electrically interlocked to stop auto- 
matically when a miscut or other failure occurs. 
Rotor punchings are transferred from the second 
press through a wire tube and are automatically 
loaded on stainless-steel pallets on the annealing 
furnace conveyor. Stator punchings are moved by 
magnetic conveyor from the third press and are 
manually loaded over bars on the annealing furnace 
pallets. (Equipment is under development for doing 
this operation automatically.) These bars rise for 


loading and fall for transfer so that punchings are 


stacked on edge to prevent sticking during anneal. 

Underfloor conveyors carry chopped scrap from 
the cookie and lamination presses, through the side 
of the building and up an inclined conveyor. An 
oscillating chute then distributes scrap evenly across 
the bed of a truck trailer. Other plant scrap is 
loaded in special baskets, which are carried to the 
scrap area, tilted and emptied by fork-lift truck. 

When the electrically fired furnace discharges a 
pallet at the exit end, the door at the entry end 
opens and admits another pallet. The controlled 
atmosphere furnace is automatic and has stand-by 
power to permit idling without attendants on non- 
working shifts. At the end of the anneal cycle, 
pallets are conveyed to the stator and rotor core 
areas where storage conveyors are provided for 
excess rotor and stator punchings until needed. 
Empty pallets are transferred to a lift and a gravity 
return conveyor. 


Rotor Production: Rotor punchings are as- 
sembled in stacks and are semiautomatically pres- 
sure-measured by a machine consisting of a press, 
a three-station indexing table and a punching-height 
indicator. The laminations are automatically ori- 
ented by vibrating the stack over three stationary 
pins until lamination vent holes line up over the 
pins. Then, rotor skew is obtained by a fixture con- 
taining three helical pins that are inserted through 
these vent holes. Dummy shafts, which are short 


Fig. 7. Stator punchings 
on pallets, background, 
are conveyed from the an- 
nealing furnace and as- 
sembled into core stacks 
for pressure measuring. 
The rotating machine with 
bullet-shaped arbors, fore- 
ground, orients lamina- 
tions. The boxes between 
arbors contain stator rivets. 
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arbors, are then pressed through the rotor stack to 
facilitate later production operations. 

Rotors are then conveyed to the die-casting ma- 
chine where the stationary face of the machine is 
manually loaded with four rotors. The moving half 
of the die closes, molten aluminum is manually 
ladled into a well and the machine takes over. When 
the die opens, a retriever arm moves into the die 
area and catches the casting as it is automatically 
ejected. The arm retracts and deposits the four-core 
unit onto a cooling conveyor. 

The operator removes the cooled rotor units from 
the conveyor and places them on a hydraulic trim- 
ming press that strips the rotors from the gate and 
removes the dummy shafts. Rotors are then auto- 
matically fed on a conveyor to a lathe that loads, 
turns, gages and transfers the part to the postheat 
oven, 

The lathe, Fig. 6, has a three-position fixture on 
the tailstock. It strips the rotor from the incoming 
conveyor, rotates 120 deg and presses the rotor on 
a fixed arbor. After the outside diameter is turned, 
the fixture rotates another 120 deg and positions the 
rotor on an automatic air-gaging device. If the 
rotor is gaged over or under, it drops into one of 
two reject troughs. If it is within tolerances, it drops 
into a conveyor and is fed to the postheat oven. 

A circular tool is used on this lathe in a tool- 
holder with 48 indexed stops. This results in a tool 
with 48 cutting edges. If a part gages off size, the 
tool automatically indexes to a new position. This 
is accomplished through feedback control from the 
gage. If the machine cannot bring parts back into 
tolerance, it shuts itself off. 

Postheating of the rotor is required to slightly 
separate the laminations and the die casting to im- 
prove electrical performance, and expand the rotor 
for shrink-fit assembly to the shaft. Rotors are in- 
serted in the oven, cycled and retrieved automati 
cally, The shaft is manually assembled to the rotor 
and the assembly is then transferred to the rotor 
conveyor. Rotors are retrieved from this conveyor 
hy an elevator device, Fig. 1, and transferred to a 
lower level to the assembly conveyor. This device 


adjusts itself for different shaft lengths. 


Stator Production: Stator punchings are as- 
sembled into core stacks and pressure measured by 
a machine consisting of a press and a punching 
height indicator, Fig. 7. Core stacks are placed on 
a four-station indexing table and laminations are 
oriented by filtering over rotating bullet-shaped 
arbors. As the lamination spins and slides down 
the arbor, a small keyway on its outside edge 


matches a key on a stationary fixture at the station. 
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Fig. 8. (above) After manual loading, this machine 
automatically inserts copper strips to shade the poles 
of a motor. 


Rivets are inserted manually from convenient boxes 
located on the indexing table. 

Stator cores are manually loaded in the riveting 
machine, which consists of a press and a fixture. 
During the riveting cycle, the press also burnishes 
the inside diameter of the core. A retriever arm 
positions the stator cores so they can be placed on 
the next conveyor. 

To insert slot cells in the permanent-split capaci- 
tor stator core, the core is manually loaded into an 
indexing fixture. The cell is formed from coil, 
inserted into core slots and cuffed automatically. 
Copper coils to provide electrical shading for the 
shaded-pole-motor stator are inserted on a ten-sta- 
tion indexing table, Fig. 8. This table is surrounded 
hy a coil-inserting device, and crimping and weld- 
ing stations. The core is manually loaded but the 
remainder of the cycle is automatic. 

The stator winding area, Fig. 9, is divided for 


shaded-pole and permanent-split capacitor designs, 
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and winding machines are provided for each. Wind- 
ing machines consist of a three-wire needle bar, an 
indexing chuck, turn counter and a wire-tension 
control. Coil-winding forms are manually installed 
on the stator core; the core is positioned in the 
chuck; and the winding of all poles is automatic. 
When thermal protection is used in the motor, 
the bimetal unit is inserted manually in the winding. 
Winding coils are connected and leads added as re- 
quired, using the wire-twist acetylene-burnoff meth- 
od, Winding end-turns are shaped on a hydraulic 
press using a shaping fixture. Windings are then 
tested for shorts, grounds and opens by compari- 
son with a standard core, using the surge method. 


Varnish impregnation of stator insulation is au- 


tomatic. Two wound stators are suported on their 
outside diameters on a chain-driven hook, and six 
stators are dipped simultaneously in a rise-and-fall 
varnish tank. They are then conveyed through a 
gas-fired baking oven. 

From the baking oven, stator cores are conveyed 
to two lathes that turn end-bell fits on the stator 
ends. The core is supported by an expanding arbor. 
The machine tailstock supports the arbor and shields 
the winding. Whipping of leads is prevented by this 
shielding. Finished stators are then placed on the 


final assembly conveyor. 
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Shaft Machining: Shaft machining is complete- 
ly automatic. Ten-foot lengths of shaft stock are 
loaded on an automatic-feed machine that places the 
bar on an automatic-bar machine where it is cham- 
fered and cut off. Bar blanks are chain-driven to 
and between two centerless grinders for rough and 
finish grind. Finish-ground shafts are chain driven 
to an automatic straddle mill where flats are added. 
Shafts are then stored until ready for shrink assem- 
bly to the rotor core. 


General Assembly: All components necessary 
for two motors arrive at the general assembly area 
on a single conveyor hanger. There are two 3-sta- 
tion progressive assembly lines with the conveyor 
moving between. The first operator positions one 
end bell, the rotor and the stator on a belt-driven 
fixture. The second operator positions the second 
end bell, feeds the leads through the lead hole and 
inserts the through bolts. The third operator uses 
a three-headed pneumatic screwdriver for running 
screws in, checks end play and connects the assem- 
bled motor power lines on to the test conveyor. 

From general assembly to the test booth takes 
about ten minutes and permits the motors to reach 
normal operating temperature. The motor is auto- 


Fig. 9. (right) Although many operations in winding 
the stator are automatic, numerous operators are re- 
quired to keep up with the rest of the plant produe- 
tion. This area has the highest concentration of oper- 
ators at any location in the plant. 


matically tested for grounds on the test conveyor. 
In the soundproof test booth, electrical operating 
characteristics and noise are checked. 

At the finish paint area, dust caps are assembled 
to the motors. They are placed on conveyor-driven 
rotating pedestals and automatically sprayed with 
enamel. At the end of the baking cycle, the motors 
are cooled, identifying decals are added and the 
motors are packed in cartons for shipment. 


The careful planning that preceded building and 
equipping of this plant has resulted in an excellent 
manufacturing facility. Location of the plant was 
determined only after studying sites in about 30 
small communities. In a basically agricultural area, 
this plant has developed a dependable workforce of 
men and women who, because of the day-work 
basis established for the entire plant, are keenly 
interested in keeping their products competitive. 
Operating personnel have the equipment with which 
to do just that. 
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speeds 


Stones j— IS USED ON internal and external cylindri- 


AN cal surfaces to remove stock, to correct diametric 


inaccuracies of roundness or straightness, and to 
t generate size and finish to desired tolerances, Essen- 


tially, honing is a stock removal operation. It can 
be used for both roughing and finishing operations; 
however, it is never used to correct hole position or 
axial alignment. Honing of bores is usually preceeded 
by boring or reaming operations. From 0,002 to 
0.005 inch of stock is usually left for honing on 
high-production applications; however, the amount 
of stock left for honing is sometimes much greater. 
For example, it is not unusual to remove 0.120 inch 


0 O of stock from the diameter of stainless steel tubing 
= without any previous machining operation. 
The honing process has been applied to finishing 


1 workpieces with diameters ranging from 0.25 to 60 


inches and lengths ranging from fractions of an 
inch to more than 90 feet. Any finish within the 
range of 1 to 100 microinches, rms, can be con- 


sistently maintained. 
4 
4 


big. 1. Bore honing tool head. 


aa” The Honing Process: In honing, abrasive 
Po stones are applied to the work surface in varying 
4 combinations of arrangement, pressure, speed and 
direction of motion. Honing stones are rectangular 
in shape and contain abrasive grains held together 
Wig. 3. Ae honing tool by a bonding material. 
is revolved and recipro- 
cated in a bore, the For honing internal bores, these stones are 


stones follow a helical placed at regular intervals around the periphery of 


path. S a honing tool head, Fig. 1. During honing, the 
stones are forced outward from the center of the 
/ head with constant pressure. At the same time, the 
4 tool head is rotated and reciprocated within the 
- bore. The stones follow a helical path, Fig. 2. ven- 


i/ Data furnished by Barnes Drill Co., Rockford, UL 
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hig. 3. Angle of crosshatch is increased as reciprocation speed is increased with respect to rotation speed. 


erating a characteristic crosshatch pattern, Fig. 3. 

As already mentioned, the honing stones are 
under constant pressure during the honing cycle. 
This pressure is applied to the push rod of the hon- 
ing tool, Fig. 4, and is transmitted by means of 
cones to the individual wedges and pressure plates 
behind the honing stones. This provides the neces 
sary force to secure and maintain the desired degree 
of penetration of the cutting edges of the abrasive 


grains into the work, 


Stock Removal: Removal of stock by honing is 
accomplished by a shearing action in which the 
honded abrasive grains act as cutting tips. The rate 
of stock removal depends on the physical charac- 
teristies of the workpiece material and the “bal- 
ance” of the honing tool, which includes the num- 
ber, size and length of honing stones, range of hone 
feed rate and amount of support of the stones near 
their cutting edges. Other variables, such as the 
size of the abrasive grains in the honing stones, the 
physical characteristics of the bond materials, ma- 
chine capacity, and type and clarity of coolant also 
affect the rate of stock removal. Generally speaking, 
coarse abrasive grains and a soft bond provide the 
fastest stock removal 

While the individual chips generated by honing 
are small, the combined amount of chips produced 
by the great number of abrasive grains in contact 
with the work surface provides a rate of stock re 

a moval that in some instances is faster than grind- 
ing. For example, average stock removal with a 
triple-bank tool head on steel tubing is 0.015 to 
0.020 inch per foot per minute, With a single-bank 
tool, average stock removal for cast iron is 0.006 
to 0.008 inch per foot per minute, On hard steel ot 
chrome plate, the rate averages 0.003 to 0.004 ine h 
per foot per minute, 


118 


Surface Finish: Several variables affect surface 
finish in honing. These include stone characteristics, 
reciprocation and rotation speeds; rate of hone feed 
(pressure) and coolants. Fine abrasive grain in the 
stones produces finer finishes than coarser grains. 
Increasing bond hardness lowers the profile of the 
stone surface, also giving a finer finish. Fast ro- 
tating and reciprocating speeds cause stones to 
glaze, in most cases, decreasing the cutting rate but 
generating a smoother finish. High viscosity cool- 
ants are an aid in producing smooth finishes, but 
slow down the cutting action. 


Power Requirements: In honing, horsepower 
input must be sufficient to rotate and reciprocate 
the hone under the maximum permissible wall 
pressure, The horsepower requirement is propor- 


tional to the combined abrasive area of the honing 


Fig. 4. Pressure on cones is transmitted through 
wedges, pushes stones outward from center of tool 
head. 

f 


Cones 


Honing stone 
Wedge 
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stones acting on the work surface, multiplied by 
the wall pressure, multiplied by the helical speed 
in feet per minute. 


be calculated trigonometrically, Extensive calcula 


tions can be avoided by using Tasies 2, 3, and 4. 


‘ Example: Given a crosshatch angle of Ww) deg, 

Stroke: Stroke is the term applied to movement a helical speed of 200 fpm and a bore size of 3.000 
of the honing tool in either direction of spindle 
travel in the bore being honed. The work stroke 
must include a small amount of overtravel at each 


inches, find the correct rotation and reciprocation 
speeds. TABLE 2 shows that the peripheral speed 
for a 40-deg crosshatch angle and 200-fpm helical 
end to balance the contact of the honing stone for speed is 187.9 fpm. Rounding off this value to 190 
all areas of the surface and attain diametric straight- fpm, it is converted to the correct value for a 3,000 
ness of the bore. The work stroke can be determined 
by adding the length of the bore and the overtravel 
at both ends and subtracting the length of the hon- 


bore diameter, 243 rpm, using Tasie 3, The cor- 
rect reciprocation speed for a MW-deg crosshatch 
angle and 200-fpm helical speed is 68.4) fpm, 
ing stone, Overtravel should be approximately one- TABLE 4. 


third the length of the honing stone, Fig. 5. For 
example: to finish a 9-inch-long bore using 4-inch- 
long stones, an overtravel of 154 inches would be 


required. Work stroke would be 754 inches. 


Helical Speed: Recommended speeds for hon- 
ing are usually expressed in terms of helical speed. Table 1—Recommended Honing Speeds 


This speed is determined by rotation speed and re- 


ciprocating speed. Rotation speed and reciproca- 


, Material Approximate Helical Speed (fpm) 
tion speed can be depicted as two sides of a right 
triangle. The pwolenuse oO is triangle is the pat 

ngle. The hypot nu f this t gle i t pa h om eens iste inal 
of travel of the honing stone and also indicates 

‘ Hard Steet 75 - 120 
helical speed, Fig. 6. Helical speeds for honing 

Cast tron 200 - 230 
various materials are shown in TABLE 1. ; 

Aluminum 230 - 250 


Soft Bronze 230 


Caleulating Reciprocation and Rotation 
Hard Bronze 200 - 230 


Speed: The rates of reciprocation and rotation re- 


quired to produce a specified crosshatch angle in a 


hore of given diameter at given helical speeds can 


Fig. 5. Work stroke equals length of bore plus length Vig. 6. Relationship between rotation speed, recipro- 
of overtravel at both ends minus length of the stone. cation speed and helical speed. 


Rotation 
| j a speed 
| Overtravel | 
| \ aD 
| 
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Society Officers, Chairmen and Administrators Meet............... 125 
First Ceramie Tool Seminar Held in St. Louis.................... 128 
How ASTE Aids Tomorrow's 130 
Recky Mountain Chapters Confer... .. 132 


apter news 


138 Northwestern Pennsylvania ........ 140 

San Fernando Valley ........ 136, 139 
Niagara District ............ 135, 138 134 


| featured thi th 
x: 


Officers 
Chairmen 


President Harold E. Collins, left, and Past President 
Howard C. McMillen discuss national business of the 
Society on their way to the meetings. 


Administrators 


Chart Society Course 


Meeting jointly for the first time under the 
presidency of Harold E. Collins in Detroit, 
June 8 and 9, new national officers and com- 
mittee chairmen outlined broad objectives and 
an integrated program for the coming year. 
Staff administrators and other headquarters 
personnel were also present and discussed 
their responsibilities in carrying out the poli- 
cies of the various national committees. 
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Following a general meeting, vice presi- 
dents George A. Goodwin, Wayne Ewing, 
H. Dale Long, and William Moreland met 
with the chairmen of the committees assigned 
to them to discuss specific plans. Each of the 
four vice presidents, in his capacity as an ex 
officio member to most of the national com- 
mittees, serves as a liaison between the com 
mittee and the officer group. 
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Convention Manager Richard Bacik, second right, points out the many aspects to his du- 
ties at national headquarters and describes the new seminar meetings which will be 
held in various locations throughout the country to Leslie Fletcher, left, program direc- 
tor; Harry Paine, national program chairman; and Vice President George Goodwin. 


Vice President H, 


Long, right, meets with 
Vv. H. Gallichotte, profes- 
sional engineering chair- 
man; A. A. Gould, edu- 
cation chairman, and An- 


thony E. Downey, 


administrator for each of 
these two committees, 


Meeting with Vice President George 
Loodwin, center, are from left, Pro- 
gram Director Leslie S, Fletcher; 
Staff Administrator Richard Bacik; 
National Program Chairman Harry 
A. Paine; Publie Relations Manager 
Richard Gebers; National Public 
Relations Chairman George Ben- 
nett; National Membership Chair- 
man Carl Darger; and Staff Admin- 
istrator Marvin J. Bunting. 
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Taking time out for luncheon are from 
left: Executive Secretary Harry Con- 
rad; Past President H. C. MeMillen; 
Treasurer J. X. Ryneska; Assistant 
Executive Secretary A. R. Putnam; Na- 
tional Education Chairman A. A. 
Gould; Vice President H, D. Long; 
National Standards Chairman J. E. 
Rotchford; Professional Engineering 
Chairman V. H. Gallichotte; vice presi- 
dents G. A. Goodwin and Wayne Ewing. 
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Vice President William Moreland out- 
lines an idea for Past President H. C, 
MeMillen and Arthur Cervenka, who is 
constitution and bylaws chairman. 


Deep in discussion of nation- 
al doings are Vice President 
H. Dale Long, Treasurer 
John X,. Ryneska, Seeretary 
David A, Sechrom and Na- 
tional Education Committee 
Chairman Arthur F. Gould. 


Vice President Wayne Ewing, center, discusses nation- 
al programs with Donald E. Zierk, editorial chair- 
man; John W. Greve, editor of The Tool Engineer; 
Frank E. Wilson and Willis J. Potthoff, staff admin- 
istrator and vice chairman, technical publications; 
and John Rotchford and George Hargreaves, chairman 
and staff administrator for standards, respectively. 


Pietured conferring are, left front row, H. Dale Long, 
Arthur A. Gould and Arthur Cervenka. In the back 
row, left, are Leonard Abrams and George Bennett. 
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Speakers at the morning session are shown from left; R. T. Hook, The Warner & Swasey Company; J. Roubik, 
Kearney & Trecker Corporation; J. J. Demuth, Chairman; H. D. Moore, The Ohio State University; and GC. 
W. Barnes, Norton Company. 


At the open-forum panel discussion, Chairman J. J. Demuth, center, stands by as technical mod- 
erators Walter G. Patton, engineering editor of The Iron Age magazine; and Robert A. Wason, 
associate editor of The Tool Engineer; make sure questions from the floor are adequately 
answered, and inject other questions designed to bring out any points omitted by the ceramic 
tool panelists. 


The St. Louis chapter committee which planned the ceramic seminar was headed by Past President J. J. Demuth, 
center, and included from left: Dolph Boettler, W. J. Potthoff, Herman Zimmermann, J. J. Demuth, R. C. 
Kallemeier, Clarence Miller and Clarence Hall. 
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Ist Ceramic Tool Seminar 


held 


Because of the high interest shown in ceramic 
tools during the Annual Meeting in Houston, the 
American Society of Tool Engineers decided to in- 
troduce many of the same speakers to a different 
part of the country. Members of Chapter 17 re- 
quested the seminar for the St. Louis area and 
worked hard to make all local arrangements. High- 
light of this meeting, attended by 76 people, was the 
afternoon open-forum panel. This was a “working” 
session, where participants could obtain informa- 
tion that would be of most value to them in apply- 
ing ceramics to their production processes. 

This seminar was the first meeting sponsored by 
ASTE on a single subject and for which registra- 
tion fees were charged. For this fee, participants 
received copies of the Houston Ceramic Symposium 
papers, copies of papers presented at the seminar 
and the opportunity to ask questions of experts in 
all phases of ceramic tooling. 

Because this seminar might be the forerunner of 
other such ASTE-sponsored meetings, results of it 
are being carefully evaluated. A member of the 
National Program Committee, Morton Blum of 
Cedar Rapids, lowa, was on hand to determine the 
reactions of the registrants. His findings will pro- 
vide a partial basis for the decision on whether to 
hold other seminars. 

ASTE Past President J. J. Demuth headed the 
Louis seminar committee and chairmaned the 
meetings. 


st. 
Morning papers covered the physical 
properties, geometry and preparation, and experi- 
mental and production applications of ceramic tools. 
The speakers were G. W. Barnes. The Norton Com- 
panv: H. D. Moore. The Ohio State University: J. 
Roubik. Kearney & Trecker Corporation: and 
Robert T. Hook. The Warner & Swasey Company. 

The ballroom of the Coronado Hotel had been 
set up for the meeting place of the participants 


in St. Louts 


who were able to take notes at tables which had 
been provided for their convenience. A_ portable 
microphone made it possible for everybody in the 
room to hear questions addressed individually to 
speakers at the end of the morning papers. 
Following luncheon, served in the anteroom of 
the ballroom, a paper was delivered by W. S. Hum- 
phreys, American Lava Corporation, on methods 
for setting up a ceramic tool program in a manu- 
facturing plant. Bulk of the afternoon was taken 
up with the open-forum panel. Panel members were: 
KE. J. Weller, Metallurgical Products Department, 
Kibbitt, Stupakoff 
Division, The Carborundum Company: E. J. Kra- 
ebacher, The Cincinnati Milling Machine Company ; 
and W. B. Kennedy, Rodman Laboratory, Water- 


town Arsenal. The panel members were introduced 


General Electric Company: FE. 


by the technical moderators. editors of two maga- 
zines in the metalworking field, and the meeting 
was thrown open to questions from the floor. 

Use of technical moderators did much to add 
interest to the forum and helped to draw maximum 
information from the panel members. Many ques- 
tions at technical meetings are unintentionally never 
answered, but not at this seminar. The moderators, 
seasoned interviewers, and familiar with published 
information on ceramic tooling, made sure that the 
questions which were asked received answers. In 
addition, the morning speakers were grouped at the 
front of the room so they could help in answering 
questions. 

As an indication of the value of this meeting, it 
is interesting to note that questions were not dupli- 
cated and few questions were asked that had already 
heen answered by the prepared paners. Participants 
were there to work and they paid attention. It is 
also of interest that various of the panel members 
and speakers asked questions of each other. 
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Practical knowledge of tool engineering and a 
chance to “rub elbows” with men whose life work 
is in this field are two advantages offered to the 
would-be engineer by ASTE. As a member of one of 
the sixteen student chapters in colleges across the 
country, or as a student member of one of the 
senior chapters, youths planning a career in tool 
engineering find this early acquaintance with tool- 
ing problems most helpful in their later work. 

Recent doings in the Society's student activities 


programs appear on these two pages, As an example, 


how 


aids 


Fond du Lac chapter has initiated a student guid- 
ance program, and recently sponsored an engineer- 
ing tour in order to give students a close-up of 
tool engineering. High school principals and in- 
structors chose the 150 students from 23 high 
schools for their mechanical aptitude and interest 
in engineering. Following the tour, the group dis- 
cussed modern engineering and design and heard 
Paul J. Mundie, educator and consulting psycholo- 
gist outline the opportunities and challenge in an 
engineering career, 


tomorrows engineers 


Getting a taste of what ASTE has to 
offer were Van Dyke High School co- 
operative students and their instruc- 
tors, guests at Macomb County's May 
meeting. All the boys pictured work in 
shops in the Detroit area and attend 
high school during alternate two-week 
periods, Shown at the rear are 
instructors J. D. Shuttleworth, Wally 
Houg, who is the vocational director 
of the high school, and Ed Anzicek. 


Wentworth Institute student chapter held a breakfast meeting in Boston to install their officers for the forth- 
coming academic year, Standing are Robert Fancy, treasurer; Raymond Antetomaso, secretary; Clarence Va- 
ter, first viee chairman; Donald Lawson, second vice chairman; and Robert Chagnon, retiring chairman. 
Seated are James Metcalf, incoming chairman; Dr. Edward Van Dusen, dean of instruction; Installing Officer 
Thomas B. Walsh, past chairman and national delegate from Boston chapter; Charles Sadon, Boston past 
chairman; and Charles Moody, who is the faculty adviser and member of the National Education Committee. 
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These high school students were among 150 students with mechanical and engineering aptitudes who par- 
ticipated in this year’s engineering trip, sponsored by Fond du Lae chapter, to the Kiekhaefer Corporation. 
From left they are Paul Braun and David George, St. Mary's Springs Academy; Arlo Trieglaff, Dean Seafeld, 
Robert Schmidt, David Rice, James Nelson, William Kinas, James Egger, and Neal Buck, all of Goodrich High. 


students receive charter 


Newest of the Society's student chapters is Hudson Valley Technical Institute, which received its charter May 
15, culminating a year of organizational work by the parent chapter, Hendrick Hudson, Shown at the chartering 
ceremonies are, from left: National Director Joseph L. Petz, a charter member of Hendrick Hudson chapter; 
Marvin Bunting, staff membership administrator; George Christianson, student chapter chairman; Gerald 
Scheffler, Hendrick Hudson chairman; and Oliver 8. Hulley, National Education Committee. Other student 
officers are Donald Kwarta, first vice chairman; Carrol Westgate, treasurer; and Stewart Wagner, secretary. 
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Rocky Mountain 


chapters confer 


General Chairman of the Conference Lester Detterbeck, left, 
is pictured with Tucson officers, J. C. Oberteuffer, delegate; J. D. Beach, chairman of the host 


committee; Harry DeLong, 


first vice chairman; J. R. 


Matthews, program committee; William Carlyle, chairman of the technical publications committee. 


Tucson chapter was host to the Rocky 
Mountain Area Conference held on May 18 
in Flagstaff, Arizona. 

Attending the day-long sessions under the 
general chairmanship of Lester Detterbeck, 
were Director Leslie C. Seager, representing 
the national family, and twenty-four members 
from five chapters: Phoenix, Denver, Salt 
Lake City, Albuquerque, and Tucson. 

Discussions of education, professional engi- 
neering, editorial, public relations, and mem- 
bership occupied prominent positions on the 
program. While these meetings convened, a 
ladies’ activities program was in full swing 


under the supervision of Mrs, L. G. Detterbeck. 
Included in their schedule was a tour of the 
scenic Walnut Canyon. 

Those assisting Mr. Detterbeck as group 
chairmen of the conference were: J. R. Mat- 
thews, national program committee; F. J. 
Geoffroy, national standards committee; P. L. 
Stewart, chairman, Albuquerque; J. C. Ford, 
chairman, Phoenix; and R. G. Fugate and 
G. M. Shaw, chairman and first vice chair- 
man, respectively, Salt Lake City. 

At the conclusion of this problem-solving 
session, L. G. Detterbeck announced that the 
1958 conference will be held in Denver. 
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SPOTLIGHT 


Stepped-up activities in planning and executing 
ASTE’S 1958 Tool Show and Convention have made 
Tool Show Manager Leonard Abrams and newly 
named Convention Manager Richard Bacik two of 
the busiest men at Society Headquarters. Less than 
four weeks after the Philadelphia show was an- 
nounced, 387 exhibitors had signed for display 
space, thus accounting for Mr. Abrams’ increased 
activity. 

The recently created position of convention man- 
ager was brought about by the Society's greatly 
expanded programming plans in connection with 
the annual, as well as the semiannual, meeting. 
Beginning in 1958, the latter meeting will also be a 
convention, including technical sessions, symposia, 
plant tours and women’s activities. 


Richard 8. Thornton, 22-year-old artist from Colum- 
bia, Missouri, shows off his prize-winning design for 
the °58 Tool Show symbol. Show Manager Abrams’ 
search for a symbol resulted in the sponsoring of an 
art design contest among graduate students at Cran- 
brook Academy of Art, located in suburban Detroit, 
The prize-winning design was selected because of its 
adaptability to ASTE’s theme of technical progress. 


Discussing the symbol chosen for the 1958 Tool Show 
are Richard Bacik, right, new convention manager ; 
and Leonard Abrams, tool show manager. The show 
will be held in conjunction with the ASTE’s 26th An- 
nual Meeting and Convention in Philadelphia, May 1-8. 


National Education Committee’s steering committee met wth the subcommittee on chapter and national level 
education activities, June 21 at ASTE’s Headquarters in Detroit. The subcommittee is currently concerned 
with the writing of a die design course to be offered to members at the chapter level. Standing in front are 
Prof. Orville Lascoe; National Vice President H. Dale Long, ex officio committee member; Harold Linsley; Dr. 
Stanley Seimer, who will write the course; Education Committee Chairman Arthur Gould; Edward A. Reed, 
who will review the course; and Edwin L. Cutler. In back are Prof. Charles C. Lasater; Carl J. Oxford, Jr.; 
Prof. Kenneth J. Trigger; Oliver 8. Hulley, subcommittee chairman; Anthony Downey, staff administrator. 
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GOLDEN GATE—A plant tour of the Enterprise Diesel Engine Co. was on the 
agenda at the last meeting before summer vacation. 
ing of crankshaft holes for one of the smaller diesel engines 


Midwestern Industries 


Welcomes Wichita Tour 


Wichita members touring the facili 
ties of the Midwestern Industries plant 
were welcomed by Ben Carpenter, plant 
manager, and conducted through the 
plant by Fern Bassett, tool superin 
tendent, and his associates 

Midwestern Industries is the nation’s 
second largest producer of hydraulical 
ly operated tractor attachments for 
earth moving, ineluding the back-hoe 
and scoop. Purpose of the tour was to 
observe the tooling and production 
methods used for this heavy type of 
equipment, Members viewed automatic 
welding processes and many units of 
semiautomatic are-welding, besides 
press-forming operations on ‘'4-inch 
steel plate. Also of interest was the 
wide application of Beedy Airless paint 
W. Chambers 


equipment 
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EVANSVILLE—Guest 


Members are observing the drill- 
—A. V. Swan 


Central Pennsylvania 


Host to Senior Class 


National Secretary David A. Schrom, 
general superintendent of the York Di- 
vision of the Borg-Warner Corporation, 
addressed 45 members of the senior 
class from Scotland Industrial School 
for War Orphans at a recent Central 
Pennsylvania chapter meeting. In 
charge of the student group were 
Charles Goldstrom, director of vocation- 
al education; Norman Mulac, machine 
shop instructor; R. L. Clarke, electrical 
instructor; and John Kanut, sheet 
metal instructor. 

Also on the agenda for the evening 
was a tour of the S. Morgan Smith 
Company, followed by movies concern- 
ing trade opportunities. Mr. Schrom 
gave the dinner address entitled “Your 
Most Important Decision.” 


Paul F. Leese 


Andrew Pollack, Ex-Cell-O Corp., is pictured talking with 
Professor C. R. Alden of Ohio Northern University, who spoke on “What the Engi 
neer Should Know About Patents,” and James Dawson, program chairman. 


—Burton C. Ice 
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North Texans 


Tour Aleoa Plant 


_Sixty-eight members of the North 
Texas chapter boarded buses at five 
a.m. to make the 160-mile trip to Al- 
coa’s Texas Division plant at Rockdale, 
Texas, on May 18 

Members were divided into small 
groups, which toured the plant and 
observed the manufacture of aluminum 
ingots from raw materials. The plant 
is located in an area where lignite is 
mined, which is used as fuel for pro- 
duction purposes. The tour ended with 
a barbecue dinner and a _ relaxation 
period was enjoyed by. everybody. 


Frank H. Scheffler 


NORTH TEXAS—Members pose on the steps to Alcoa's Rockdale plant, the site 
of a recent plant tour. Sixty-eight members participated 


Report on Russia 
at Lorain County Meeting 


Nevin L. Bean, technical assistant to 
the general manager of the Automatic 
Transmission Division, Ford Motor 
Company, spoke on Russian industrial 
development to members of Lorain 
County chapter at their recent June 
meeting. Mr. Bean, who inspected Rus- 
sian industry in 1955, reported that the 
country is behind the United States in- 
dustrially, but has technical develop- 
ments which are very advanced. He 
described some plants where one sec- 
tion was equipped for completely aulo- 
matic processes and another section 
was supplied with old machinery. 

On his trip, Mr. Bean saw the most 
complete application of automation at 


the Kaganovich Ball Bearing Plant, the 
top bearing production plant in the 
Soviet Union. This plant produces some 
1300 types of ball and roller bearings 
ranging in size from 150 grams to four 
tons. The yearly output is approxi 
mately sixty million bearings. 

While the Soviet system is not now 
geared to provide a standard of living 
comparable to ours in America, Mr 
Bean commented, production facilities 
are being expanded rather rapidly. He 
added that at the current graduation 
rate, within a few years the Soviet will 
have a much larger pool of trained 
engineers and technicians than we. 


W. H. Little 


NIAGARA DISTRICT—Chapter executives for the 1957-58 term are pictured above 
Seated are: W. Snider, second vice chairman; N. Pentesco, chairman; and E. Lindwall, 
first vice chairman. In back are: A. Orr, treasurer; and F. Bird, secretary 
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—Leo Butticci 


Plastic Tooling 
Bibliography Available 


One year’s work has resulted in the 
completion of a bibliography of mate 
rial related to plastic tooling--ASTE’s 
Research Fund Report Number 5. 

Orville D. Laseoe professor of in 
dustrial engineering, Purdue University 
authored the report, and the cosponsors 
are ASTE’s Research Fund, Bakelite 
Company, Ciba Company, Incorporated 
The Marblette Corporation, and Shell 
Chemical Company. 

Instrumental in its compilation was 
Mrs. Carol Niss, who is a postgraduate 
student at Purdue. 

Both subject and author indexes, as 
well as abstracts of the listed articles 
are contained in this bibliography. 

Some 200 copies of this report, which 
is not permanently bound, have already 
been distributed at a reduction of half 
price, seventy-five cents, for members 
For further information write ASTE Re 
search Fund. Puritan Avenue, 
Detroit 38. Michigan 


Eleventh Annual 
Pienie at Erie 


A well-planned picnic was held by the 
members of Erie chapter and drew over 
55 members and 60 guests. Sports en 
joyed were horseshoe pitching, shuffle 
board, softball, an ege throwing contest, 
and various guessing games. Members 
participated in a grand prize drawing 
with 20 prizes ranging from a hammer 
to a Tool Engineers Handbook. An ox 
roast and refreshments were served con 
tinuously throughout the day. 


Leo B. Weiner 
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PEORIA—Robert J 
to members recently on carbide 


Elliot 


chapter chairman, and reese, 


Here's How They Did It 


San Fernando Valley 


suitable sou 
speakers 


Sun 


Casting around tor a 


venir to present to 


bet were 


Visiting 


and guests mem 


exposed to a spade-shaped 
Valley had used 
This pave 

ASTI 
Hot Coasters 


trivet which Fox River 
for similar them 
the idea of 
made im the 


Robert 


neering 


pases 

having the emblem 
of 
Sulveter of Automation Engi 


tiake 
Pattern€ratt of 


volunteered to working 
Burbank 
made the pattern in exchange tor bulle 


Art Lewis 


mateh 


drawity 


tin advertising space volun 


teered to order the and 


Hook, center, chief metallurgist of Warner & Swasey Co 
cutting tools 


Chapter News and Views 


, spoke 
He is shown with L. Johnson, left, 


planning technical chairman for the evening 


—F. J. Schumacher 


staff 
Lloyd Wallner, agreed to pro- 
Meehanite 


Compton Foundry, through’ its 
member 
duce several hundred Cast- 
ings tree of charge 

Coast Centerless Grinding Company 
blanchard ground the lot; Engers Engi 


neering, with the labor of their foreman. 


Robert) Broomell; toolmaker Charles 
Fuller tool steel supplier Tommy 
Tommilinson;: and bull of the woods 


Homer Rathbun, sanded and polished 
them preparatory to chrome plating, 
done by Cadmium & Nickel Plating 
Company, courtesy of E. T. Brown. 
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F. W. Gilbert Hosts 


New Haven Picnic 


Cool weather favored the annual piec- 
nic of New Haven chapter which was 
held June 8 at the country residence of 
Frank W. Gilbert. The affair was or- 
ganized by Stanley Weigel, with Walter 


Fischer in charge of the grills. Fred 
Dawles, past chairman of the chapter, 
had charge of quoits, and John Alton 


horseshoes. Al Mathewson 
the volleyball and baseball efforts. 


headed up 


The usual egg throw followed the ball 
hike to the old 
copper mine had to be dropped from the 
since Mr. Gilbert 
unable to conduct the trip due to a re- 


game, but the annual 


day's program, was 


cent illness. 
Also in 


another past chairman 


was Al Pollard. 
Becroft 


attendance 


Rockford 


In searching for a fair and impartial 
method of selecting an attendance prize 
Rockford’s 


who are listed both alphabetically and 


winner from 154 members 
numerically, the powers that be decided 
to choose a random number and select 
the member by his number 

The chapter's mathematic genius, Ed 
with the 
recipe for finding a random digit: 


<s> 


Varnum, came up following 


Take a 


and toss well. Interpret the throw in the 


penny and a six-sided die. 
following manner: 

1. Forget the aces. If the die comes 
up with an ace, toss it again. 

2. If the penny comes up heads, add 
three to the point on the die. 

3. If the penny comes up tails. sub 
tract two from the point on the die. 

These rules generate a single random 
digit. If a two-digit or more random 
number is required, the generation must 
be repeated, one throw for each digit 
position, 

It is hoped that this information may 
prove valuable to other chapters with a 
pressing need for-a method of conduct 


ing drawings. 
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Throw-Away Inserts 
Topic at Detroit 


\ panel symposium on carbide throw- 
away tools was held recently by the 
Carbide Section of Detroit chapter. The 
panel consisted of specialists and ex- 
perts in the manufacturing of tools. Also 
on the agenda was a discussion of 
standards and special manufacturing 
applications, including boring tools and 
milling cutters, one of the newest types 
to incorporate throw-aways. 

Robert Hall, entertainer, humorously 
told about the newer developments in 
tooling, including ceramics and oxide. 
Mr. Hall, who is also known as Carbide 
Specialist Van Krupp, summarized the 
panel discussion and entertained the 
audience 

Three experts participated in a panel 
discussion on diamond tooling at the 
section of 


regular Detroit chapter's 


meeting. H. C. Miller, chief research 
engineer for Supercut. Incorporated of 
Chicago, Jan Taeyaerts, president, Pre- 
cision Diamond Tool Company, and 
Joseph Klipper, vice president and gen- 
eral manager of the Clipper Diamond 
Tool Company, pooled their collective 
experience and gave the general mem- 
bership an interesting and informative 
discussion on diamond tooling. Some 
of the highlights covered were the man- 
ufaeturing of diamond grinding wheels 
and tools and the application of dia- 
mond tools to precision manufacturing. 
Of particular interest to those attending 
the meeting was a movie shown on 


Joseph F. Wrobel 


diamond mines. 


Hydraulic Devices 
Discussed at Rochester 


“Application of Air and Hydraulical- 
ly Operated Devices” was the technical 
topic presented by Lester Boese of The 
Bellows Company at Rochester's June 
meeting. Assisted by William Hultgren 
and Walter Buell, Mr: Boese discussed 
air cylinders as originally designed and 
used. He pointed out that the old meth- 
ods were not as versatile as the pres- 
ent-day ones and failed to do the job 
required in many ways. 

The talk was highlighted by a film 
titled “Operation Push Button.” which 
dealt with the use of air and hydrau- 
lie operations in automation, It also 
pointed out the advantages of using 
hydraulic equipment in the elimination 
of fatigue, the lengthening of tool life. 
and the elimination of rejects. A small 
exhibit of Bellows equipment augmented 


the film C. W. Greenman 
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GREATER LANCASTER—James Stone, left, field engineer for Nelson Stud Weld 
ing, explains the use of the stud welding gun to Chairman Folkeson 


Sports Night Held 


At Kansas City 


Harold Ensley, “The Sportsman's 
Friend,” of KCMO-TV) and KCMO 
Radio, spoke before a recent Kansas 
City meeting at the University of Kansas 
Medical Center on various hunting and 
fishing tips. Mr. Ensley gave timely 
advice for the field and stream sports 
men, in that he showed them how easy 
it is to catch a trout and gave them his 
system for catching various fish. His 
daily broadcasts include the latest up 
to-the-minute information on fishing and 
water conditions and this information 
which was presented to the members 
was of great interest 


Jose ph Haake 


Keystone Engineers 
Advised To Relax 


Keith Suppler, welding engineer, 


Cunningham Corp., and operator of a 
rest lodge, advocates relaxation in the 
sun to ease away the tensions of the 
tool engineer \ sheet metal and weld 
ing shop is operated at the health camp 
that Mr. Suppler described at a recent 
meeting, and is in current production 
of commercial items 

At a later meeting. C. H 
Flox Corp 


Adams, 
spoke on machining with 


electrical discharge. Frank Forquer 


—D. Nunemacher 


WENTWORTH INSTITUTE—Install 
ing Officer Thomas B. Walsh, national 
delegate of the Boston chapter, pins the 
chairman's button on Incoming Chair 
man James Metcalf, while Robert Chag 
non, retiring chairman, looks on 


RACINE—At the annual spring frolic, 
Past Chairman Vitae Thomas, left, and 


Vice Chairman Lavern Hicks present 
prizes to one of the guests 


—J. Thoemke & T. Bunck 
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DETROIT—Shown at the diamond tool panel discussion are 
president and general manager of Klipper Diamond Tool Co., Inc 


first vice chairman of Detroit chapter; 


Joseph Klipper, vice 
; Anthony Rogers, 
C. Miller, chief research engineer of 


Supercut, Inc., Chicago; Jan Taeyaerts, president of Precision Diamond Tool Co.; and 


Edward J. Novack, Detroit chapter chairman 


Niagara District 
Holds Annual Field Day 


Niagara District's 13th annual field 
day, held June 14, at Oakland Golf 
Club in Chippewa, drew approximately 
180 chapter members and guests from 
the nearby Toronto, Hamilton, Grand 
River Valley and Bufflalo-Niagara chap 
ters. The day's program included golf 
lawn bowling, fly casting, a guessing 
game, a nail-driving contest, and a tug- 
ol-war 

In the golf tournament, winner of 
the low-gross trophy for members was 
H. Nesbitt, and the one for nonmem 
hers, W Second 


wihher was N ( ole man also a member 


Hutchinson plac 


The fly-casting champion was 
Donough and the winning lawn-bowl 
ing team consisted of P. Sciamonte and 
R. Wass 

In the guessing game, the length of a 


rod was most closely guessed by 
k. O'Donough; the diameter of a disk 
by J. Robbins; the length of a spring, 
by H. Litke; 


by T. Legge 


and the number of balls, 


Winners in the nail-driving contest 
Barnes, 
(. Wickman, while the winning tug-of 


were F, Forrester, and 


war team was made up of H. Cunning 
ham, F. Bird, L. Buttieei, H. Litke, 
L. Evans, and A. Orr. After a full day 
luncheon was served in the club house, 
after which prizes were distributed 

L. Butticci 
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Springfield, Ill., Visits 
Dow Chemical Plant 


The Madison, Illinois plant of Dow 
Chemical Company was visited by 
Springfield members on June 4. This 
plant is the largest manufacturer of 
both extruded and rolled magnesium 
and, contrary to its name, does not pro- 
duce chemicals. Members viewed the 
process by which a 2000-pound ingot 
is reduced by a finishing mill to a sheet 
of aluminum 84 inches wide and many 
hundreds of feet long 

Highlight of the tour was the 13,200- 
ton “extruding giant” manufactured by 
Members were 
impressed, not only by the sight of the 
huge machine, which spread over sev- 


Hydraulik of Germany 


eral hundred square feet of floor space, 
but also with the unusual way in which 
Manufactured by the 
Germans during World War Il, it was 
placed into the Rhine River so that 
the Allies would not get it 


it was obtained 


After being 
submerged for several months, it was 
salvaged and brought to the United 
State by the Air Force at a cost of sev- 
Installation of the 
huge machine took three years. The 


eral million dollars 


inventor of the machine, who went into 
hiding during the war, was later found 
and is now on the Dow staff supervising 
the operation of his machine 

After the 
served on the return bus trip. 


O. A. Steen 


tour, refreshments were 


Donald Zierk 


Speaks at Seminar 


Donald FE. Zierk. manager of tool en- 
gineering at Elgin National Watch Com- 
pany, and chairman of the National Edi- 
torial Committee, was one of the lectur- 
ers participating 
in the Automation 
Seminar at Penn- 
State 
recent 


sylvania 

University 
ly. His topie was 
“M iniaturiza- 
Small 


Parts Handling.” 


tion and 


Case histories of 


the automatic han- 
dling and assem- 
bly of several small parts were covered 
in his discussion, along with the prob 
lems found in the miniaturization of 
various components and the manufac- 
turing feasibility of these components. 


Denver Celebrates 


Tenth Anniversary 

National Director Leslie C. Seager 
assisted in honoring the past chairmen 
and charter members present at Denver 
chapter's recent tenth anniversary cele- 
bration. He also gave a short resume 
of the history of ASTE. A_ birthday 
cake was one of the highlights of the 
program and during the ceremony each 
nast chairman lit one of the ten candles. 
Unfortunately, Past Chairman Willard 
Krieger, 1954-55, was unable to attend 
the meeting. 


Stainless Steel 


Subject at Syracuse 


“Machining Stainless Steel” was the 
subject of Gilbert C. Klingel, Armco 
Steel metallurgist, at a 
recent Syracuse technical meeting. Mr. 


Corporation 


Klingel listed specific points to be re- 
membered in machining of this material. 
They included the 
stainless 


recognition that 
steels are tough, requiring 
harder types of cutting material, the 
need for shearing, rather than shaving 
the metal, and the necessity of rigid 
tool mounting in a well-supported work- 
piece. 

Past chairmen present at the meeting 
were awarded “picture frame’ mounted 
plaques in recognition of their service to 
the chapter and the Society. 


—F. A. Verrillo 
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SOUTHEASTERN MASSACHUSETTS—Karl Nittel receives 
the third prize certificate in The Tool Engineer Gadgets Contest 
from Ray Holbrook, past chairman of the chapter. Mr. Nittel’s 
contribution was a design for a quick-change brush head 


= 


SAN FERNANDO—Robert Broomell, 
chairman, presents second prize award in 
THE TOOL ENGINEER Gadgets Con 
test to Robert Daly, an active member 
of the education committee. This was 
the only award received in the Los An- 
geles area. —R. E. Dittrick 


Quantometers and Jets 
Are San Fernando Subjects 


Technical Speaker J. W. Kemp ex- 
plained “Production Control Quantome- 
ters” and Coffee Speaker Darwin Whet- 
stine showed a film on the X-13 Vertiget. 
making Fernando 
attended the June 


Valley members who 
5 meeting more con- 
versant with two of the more recent 
developments of the scientific age. Mr. 
Kemp, who is Development Division 
manager of Applied Research Labora- 
tories, Glendale, explained the design 
and function of the combination electro 
instrument 
which uses a 24,000 line original grat- 
ing for dispersion of light of the spec- 
trum to analyze test samples of inor- 
ganic materials. —R. E. Ditrick 


mechanical and_ optical 
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chapter members 


—Morris Bieler 


members 
on the 


David M, Andrews, New Haven, has 
been promoted to superintendent of 
maintenance at Metal Works 
plant of Chase Brass & Copper Co. 

Walter J. Holder, Buffalo-Niagara 
Frontier, has been appointed manager 
of the Micro-Klean Filter Division of 
The Cuno Engineering Corporation. 


Chase 


Matthew G. Rumora, a tool engineer 
for the Wiley Carbide Tool Company, 
has been appointed secretary of the 
ASTE Carbide Subcommittee. He is 
replacing Guy Monacelli, Detroit, re 
corder for the ASTE subcommittee 
since its inception in 1953. Mr. Mona- 
celli is chairman of the Cemented Car 
bide Producers Association Standards 
Committee. 

W. A. Johnson, Detroit, has been 
named manager of Royal Oak Tool and 
Machine Grinder Division 

Edward J. Ambrose, Benton Harbor- 

Joseph, was appointed chief manu 
facturing engineer for Acme Industries 

George M. Class, Madison, vice pres- 
ident of engineering at Gisholt Machine 
Company, has recently been elected 
general officer of the board of directors 

Barber-Colman Company has an 
appointment of Bruce E. 
Horst, Rockford, as sales manager of 
the Machine Tool Division. 


nounced the 


OZARK ER 


_ 


OZARK—Shown at 


Joplin Industrial Week sponsored by the 
local Chamber of Commerce, the above exhibit was set up by 
Society literature and copies of The Tool 
Engineer magazine were displayed along with a colorful poster 
which had been designed for the event. 


MOVE 


Fred C. Dull, Detroit, has been ap- 
pointed to the offices of vice president 
and treasurer of The Monerch Machine 
Tool Company. 

Harvey B. Wallace, Detroit, founder 
and president of Wheel Trueing Com- 
pany, has received the honorary degree 
of Doctor of Business Administration 
from Mount Union College. 

Roger M. Freberg, San Gabriel! Val- 
ley, has been appointed assistant to the 
Pacific Coast manager, Jessop Steel Co. 

Julian Ross Frederick, Ann Arbor 
Area, has been appointed assistant pro 
fessor of mechanical engineering for 
1957-58 at the University of Michigan. 

Firth Sterling announces the appoint- 
ment of Harry Davidson as Canadian 
District manager for Firth Sterling, 
Canada Ltd. 
ant district manager of Ohio district. 

Leon A. Hurwitz, Greater Lancaster, 
has been appointed product manager, 
Metals Processing Department, Hamil- 
ton Watch Company 

M. J. Markowski, Cleveland, has re- 
sumed full-time activity with The Mark 
Shaw Corporation 


He will continue as assist- 


In addition to their 
engineering work, he is directing the 
formation of a new company to produce 
available 


die castings, which will be 


this summer 
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chips and chatter 


Hartford chapter members manned a 
booth at the local 
Science Fair this spring. Co-sponsored 
by the Hartford Times and the Northern 
Connecticut science teachers, the fair 


tool engineering 


consisted of exhibits by pupils from the 
seventh to twelfth grades, besides those 
hooths set up by professional science 
and engineering societies. Hundreds of 
parents and children visited the ASTE 
display, where a small vibrator type of 
parts feeder stimulated much interest 
and comment 

Houston enjoyed a plant tour 
through Reed Roller Bit Co. Reed is 
one of the largest manufacturers of oil 
field rock bits and drill stems. After- 
wards membe rs enjoyed a Texas style 
harbec ue 

Donald Nibbelink, staff member of 
Fastman Kodak Company, Rochester, 
brought to Lansing chapter members 
a behind-the-seenes analysis of picture 
situations and new techniques for pho- 
tography fans at their most recent meet- 
ing. The technique of story telling using 
colored slides was covered and was pro- 
fusely illustrated with kodachrome and 
ektachrome transparencies 

Little Rhody’s June meeting had as 
Atkin. 
son of the Eleetric Boat Division at New 
Connecticut Mr. Atkinson 
gave an enlightening talk in laymen’s 


its principal speaker George T 
London 


language about nuclear power and the 
importance of the atom to our future 

At Little Rock’s June 13 meeting 
Dr. Lewis Porkbough, vice president 
and provost of the University of Arkan- 
sas, outlined plans for the new “Grad- 
uate Institute of Technology.” which 
will he located in Little Rock. The pur- 
pose of this institute will be to help 
furnish local industry with technically 
trained personnel 

“Thirty-three Days in the Canadian 
Yukon” was the title of a film shown 
at Mid-Hudson’s May dinner meeting 
by Elroy P. Gray, owner of the Gray 
Grimes Tool Company and the Last 
Word Sales Company. The movie, 
which was about big-game hunting, was 
the first nontechnical film to be shown 
at a Mid-Hudson dinner meeting and 
was very well received. An election to 
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fill the chapter offices of first vice chair- 
man and secretary was held. Nils Lar- 
son was chosen to replace Michael N. 
Hall as first vice chairman, and Attila 
G. V. dellly to replace Arthur J. La 
Rue as secretary. 

Society President Harold FE. Collins 
made Muskegon his first chapter stop 
after returning from Ireland. Speaking 
at the June 11 meeting, Mr. Collins 
covered the broad subject of machines 
fixtured abroad, and made numerous 
comparisons between European methods 
and tooling and those in the United 
States, 

On June 6 some 50 members of 
Northwestern Pennsylvania chapter 
met at St. Mary's for their regular din- 
ner meeting, followed by a technical 
Thomas F. 


CE. gave an interesting lecture on auto- 


program, Simmons, from 


mation. Sound movies on this subject 
were also shown and a lively question 
period followed Mr. Simmons’ address, 

Warner & Swasey’s chief metallur- 
gist, Robert Hook, was guest speaker 
at Peoria’s June showing 
slides on the various types of brazed 


meeting. 
carbide cutting tools. During his nar- 
ration of the slides he retraced some of 
the history of cemented carbides and 
suggested some of the future possible 
uses of carbide in cutting feeds and 
speed which may be devised. 

Philadelphia members heard G. L. 
Beatty of The Cincinnati Milling speak 
on “Hydrospin.” and W. H. Busch of 
Lodge & Shipley Company discuss “Flo- 
turn.” 

Donald M. Laflin, representing Gid- 
dings & Lewis Machine Tool Company, 
presented the story of tape-controlled 
machining to Phoenix members re- 
cently. A sound film showing the actual 
machining of an aircraft part, using 
paper tape for the controlling of the 
automatic machining, was shown. 

Racine chapter garnered over 475 
members and guests for its annual 
spring frolic, held June 7 at the Ke- 
nosha Country Club. Golfing was the 
order of the day and was followed by a 
dinner in the evening. Program Chair- 
man John Kellogg and his committee 
presented entertainment which included 
card games and variety acts. 


Riverside’s current membership drive 
is off to a good start. Several new 
members were greeted by Chairman 
Hugh Foster at a recent meeting. 

Awards were made to the winners 
of the Junior Engineers Contest by 
Santa Ana Valley chapter members at 
the June meeting. The first four win- 
ners received a drafting set and the 
fifth, a slide rule. 

Santa Clara Valley chapter wel- 
comed Louis A. Talamini, tooling and 
methods engineer for The Schlage Lock 
Company of San Francisco, as guest 
speaker, at their June 18 meeting. His 
talk covered the history of his company, 
which was a pioneer in the cylindrical 
lock industry, and was supplemented 
with colored slides showing the ma- 
chines Schlage uses to make lock parts. 
Mr. Talamini gave a detailed descrip- 
tion of the transfer press operations em- 
ployed to make several small parts and 
told of the problems encountered and 
solved in achieving the mass production 
of parts, which makes The Schlage Lock 
Company the largest lock manufacturer 
in the world. 

A plant tour of the Boyertown Auto 
Body Works was on the agenda for the 
June 11 meeting of the Schuylkill 
chapter. Seventy-five members saw the 
processes and tools used in the manu- 
facture of truck and commercial vehicle 
bodies, such as those used by bakeries 
and dairies. 

South Bend’s recent meeting was 
devoted to the discussion of optical 
tooling by H. L. Nicholson of the 
Charles Bruning Optical Company. A 
demonstration of the technique was ac- 
companied by a sound movie on the 
same subject. 

Western Reserve members traveled 
to Sharon, Pennsylvania recently to tour 
the transformer division of Westing- 
house Corporation. Preceding the tour. 
a movie describing the Westinghouse 
transformers was shown. During the 


two-hour inspection tour members 
viewed all phases of transformer pro- 
duction. They saw a complete range 
of transformer sizes, from a small “pole 
transformer” to a 300,000-pound trans- 


former for use in substations. 
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Positions 


WANTED — FULL-TIME TEACHER 
who can handle class and laboratory 
instruction in Tool Engineering courses 
at the college level. BS. degree 
is minimum requirement considered 
for permanent position. Contact Pro 
fessor Frederick Preator; Tool En 
gineering Department, Utah State 
University, Logan, Utah. 


MACHINE TOOL SALES ENGINEER— 
Chicago-Midwest area—must be ac 
quainted with tool, die and manufac 
turing companies and must have 
knowledge of shop methods and pro 
cedures. Represent well-established 
concern selling new precision machine 
tools. Commission and drawing ac 
count. Send resume to Box 103, News 
Dept., The Tool Engineer, 10700 Puri 
tan Ave., Detroit 38, Michigan. 


Available 


TOOL DESIGNERS— 

Needed by Lockheed Aircraft near 
Atlanta, Georgia. Minimum 2 years’ 
recent experience, preferably aircraft. 
Rate depends on experience. Liberal 
company benefits. Relocation assist- 
ance. Write Dept. JRD, Lockheed 
Aircraft Corporation, 834 W. Peachtree 
St., N.W., Atlanta 8, Georgia. 


MANUFACTURER'S ACENTS— 
Growing cutting tool manufacturer 
requires competent agents to meet 
expanding plant capacities. Line con. 
sists of High-Speed Steel and Car 
bide cutters, selective standards and 
special tools. Write Niagara Cutter 
Division, Bollier - Damerell, Incorpo 
rated, 330 Niagara Street, North 
Tonawanda, New York 


Obituaries 


George Acerzi, Long Island, project 
engineer, General Brenze Corporation. 

Henry Arndt, Benton Harbor-St. 
Joseph, supervisor, Whirlpool Corpora- 
tion. 

Claude J. Brooks, Springfield, IIl., 
foreman, Park-Sherman Company. 

Charles Ray Brunner, Detroit, for- 
mer national secretary and Board of Di- 


rectors member estimator and tool engi- 
neer at Chrysler Corporation. 

Paul Grodzinski, member at large, 
diamond information head, Industrial 
Distributors, Ltd., London, England. 

Mark Johanning, 


agent, vice chairman of National Mem- 


manufacturer's 


bership Committee, and membership 
chairman of North Texas chapter. 
Louis F. Lippa, Rochester, secretary, 
Genesee Tool and Die Corporation. 
Emanuel Pitsch, past chairman of 
Wichita chapter, engineer, Rocky 
Mountain Tool & Die Company and for- 


FOND DU LAC 
merly general manager for Agricultural 
Tool Company. 

Charles A. Siekkinen, Twin Cities. 
process engineer, Minneapolis Honey- 
well Regulator Company. 

Paul D. Strader, Western Reserve, 
development engineer, Youngstown 
Kitchen Division, American Standard. 

George U. Van Train, Houston, 
abrasive engineer, Cortland Grinding 


Annual outing. 


MISSISSIPPI 


draulics; 


MUNCIE 


Wheels, Incorporated. PEORIA—-Aug. 18, 12 noon. Miller 
George A. Waning, Syracuse, de- Park. Annual picnic. Children’s SYRACUSE Aug. 24, noon, at Hiner- 


signer, McCarthy-Gallagher. 
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Coming Me 


EDUCATION COMMITTEE 
North Shore Club, Chicago. 


Aug. 11, 1 p.m., Hick- 
ory Hills Country Club, Chilton, Wis. 


Aug. 2, 
Vickers, Ine., 


Aug. 9, 6 p.m., 
Picnic; games and movies. 


OKLAHOMA CITY 
at Mayfair Cafeteria. 
and “Champions All”; films. 


games, bingo, softball. 


etings 


National 


Aug. 17, PROFESSIONAL ENGINEERING 


Aug. 24, Royal Oak, Toronto 


1958 ASTE Tool Show 
26th Annual Meeting 
May 1-8 
Philadelphia’s Convention Center 


Chapter 
RIVERSIDE Aug. 


Granada Plunge. 
family outing. 


ll, 6 La 


Annual picnic and 


Aireraft’ Hy- 


plant tour. 


Heekin Park 


SANTA CLARA VALLEY—Aug. 20, 
1:30 p.m. at Norton Co., Santa Clara. 
“Grinding Wheel Manufacturing and 
Proper Use” by plant manager, Nor- 
ton Co, Plant tour and movie 

Aug. 6, 6:30 p.m.. 

“Cool Chips” SCHUYLKILL VALLEY Aug. 16, 
6:30 pan The Club, 


Boyertown Pike. Annual clambake. 


at Swallows 


wadel’s Grove. Annual clambake. 
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‘Vas 
| 
me 
Thess 
Wa. 


Bring your , oe jobs to the old- 


est maker of quality bending equip- 
ment in the U.S.A. 


Wa ‘ has worked out more 


sotist we for power 


Do as hundreds of firms do. Take 
advantage of the great experience 


the men of Wallace have. 


Remember—Wallace has been mak- 
ing Quality bending machines since 


The bender shown was built to bent bus bar 24x 16” 


If you BEND or CUT any of these shapes in metal, WALLACE and 
only WALLACE can give you such a wide choice of machines. 


The fine quality of this cut end 


with its machined-like finish is 


44 page Book easily made in only 10 seconds 
on a Wallace Modular Cutting 


Unit. 


Wallace 
4 Cut- Machining Units Write today for the free books 
on benders and cutting ma- 


chines. 


WALLACE SUPPLIES MFG. Co. 


Builders of Quality Machinery Since 18° 
1304 WEST WOLFRAM STREET * CHICAGO 13, ILLINOIS 


ENGINEERS e MANUFACTURERS CONSULTANTS 
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mS §= Jobs like this are No Problem if You consult Wallace 
rare 


SWARFING SPAR MILL CUTS MACHINING TIME 


Time of machining of sculptured air- 
craft parts has been decidedly reduced 
by swarfing spar milling machines 
which perform full 360-deg accurate 
contour milling and tapering as well as 
swarfing. First of these machines, de- 
signed and built by Tapered Air Prod- 
ucts Corp., was put to work at the com- 
pany’s Jet Spars Div. plant, attacking 
the backlog of fabrication of sculptured 
wing sections and structural parts. 

Flexibility of the machine makes it 
capable of accomplishing variable angle 
cuts up to 24 deg either side of center 
line. Because of hydraulic controls, ex- 
tremely close tolerances can be main- 
tained on aluminum or stainless steel 
parts. Actually, the machine will work 


Over-all view of spar mill. This is 


to plus or minus 0.002 in. within an 
area of 4x 12 ft. 

Using the equipment, parts requiring 
extensive being 
turned out in a fraction of the time 


previously 


contour milling are 


required, Some swarfing 
operations which have required more 
than an hour for completion now can 
be performed in as little as 20 min- 
utes by machinists who have been given 
no special training to operate the mill 
Only simple patterns are necessary. 
On the new equipment, cutters are 
powered by a 15-hp hydraulic motor 
Cutting valve regulated 
ranging from 0 to 1800 rpm, and cutting 
action is controlled by simple cams. 


speeds are 


Previous methods used by the com- 


the first of three machines to be com- 


pleted by Tapered Air. 


Simplified control panel swivels to 
increase working area. Valve at left 
controls cutter speed; valve at right 
controls table travel. 


pany proved time-consuming and costly, 
Thus, with a backlog in fabrication of 
sculptured aluminum and 
stainless steel parts stretching well into 
1959, the company’s engineers were 
challenged with an urgent need for 
developing special machines to provide 
increased quality quickly and at lower 


cost 


RESURFACING 
PROVES ECONOMY 


Worn cylindrical parts that ordinarily 
might have to be serapped are being 
hard surfaced with Unionmelt welding 
technique by Great Lakes Welding Co 
of Detroit, saving its customers the ex 
pense of new equipment. The sub 
merged are welding process developed 
by Linde Co. Div. of Union Carbide 
which Great Lakes Welding uses, 
combines high speed and quality with 
low cost and labor requirements. 


Corp., 


To accomplish the resurfacing, a spe- 
cial head designed for the 


welding 
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instal 
lathe 


method is 
lathes, One 
4 in 


led on 


handles 
in diameter and 18 ft long 


each 


of 


two 


parts up to 


while 


First of three passes needed to restore 
a 20-in. diameter on a spindle for a 
blooming mill drive is being made. The 
special head, flux hopper, wire reel 
and welding controls are moved by the 
lathe tool carriage. 


the other takes pieces up to 30 in. in 
diameter and 12 ft long. The lathes are 
adjustable, permitting surfacing of dif- 
ferent diameters on a single part. 
Supported on the lathe tool carriage, 
the head moves automatically at a set 
rate, while the worn part is rotated by 
chucks which are driven by the head- 
stock. The rotating 
grounded by a 


workpiece — is 
sliding contact which 
bears against the outside of the chuck. 
Flux hopper and wire reel are posi- 
tioned above the head. 


Fully 


mechanized, controlled opera- 


There is a difference 
in end mills... 
MELIN end mills! 
Proof of this 

is evident in the 
continued increase 

in MELIN popularity. 
The growth in 

MELIN tool acceptance 
was by no means an 
} accident 

The secret 

is in CONSISTENT 
QUALITY. This 
standard of Quality 
assures you better 
performance... 
longer lasting 
performance... 
CONTINUOUSLY... 
from one shipment to 
another. 

Next time you order 
end mills... 
specify the finest... . 


specify MELIN. 


MANUFACTURED IN 
| TWO, THREE AND FOUR 
FLUTE TYPES. 


MELIN TOOL 


COMPANY, INC. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-144 


tion of the head results in surfacing of 
parts with minimum operator time. Once 
welding starts, the machine continues 
automatically 
tention 


with only occasional at- 
from the operator. 
Welding speeds vary from 30 to 60 ipm, 


depending upon deposit thickness. 


required 


As the metal is deposited, each weld 
bead unites with the bead next to it, as 
well as with the metal below. The metal 
can be deposited in several layers until 
the original diameter of the part is re- 
stored. After the metal is deposited, the 
new surface is machined or ground to 
provide any desired finish. 


NEW LAYOUT PLAN 
SPEEDS HANDLING 


Careful attention to layout of its new 
stock room has relieved old bottlenecks 
at Brown & Sharpe Mfg. Co., 
work 


so that 
channels into a steady moving 
flow, and time required to handle mate- 
rials and fill orders is substantially re- 
duced. 

Former stops and starts accumulated 
excessive process time, particularly at 
points of stock picking and shipping. 
Piles of orders and tools waiting to be 


moved, 


rehandled, slowed 


operations in the department. 


sorted and 


Such rehandling points were bypassed 
in the new setup. A constantly moving 
belt runs through the entire department 
and links the stock room and shipping 
picked from the 
shelves which parallel the conveyor. The 
belt is striped down the middle and a 
switch plate at the shipping room end 
automatically 


areas. Goods are 


deflects the items which 
have been placed on one side of the 
stripe into the parcel post packing line 
and those on the other side of the stripe 
into the consolidation station and on to 
the freight and express packers. 

As orders pass shipping clerk sta- 
tions, goods are slid off the conveyor, 
wrapped, strapped or sealed, and placed 
back on the belt to 
postage 


proceed to the 
scales. or to the 
freight strapping machine and heavy- 
duty seales. 


meter and 


With the new stocking and shipping 
facility, approximately 1200 orders per 
day are filled and shipped, and orders 
now go out in one day instead of three 
to five days. 


PRODUCE PRINTED CIRCUITS 
THROUGH MOLDING METHOD 


Molding techniques are being used 
to produce printed circuits to facilitate 
mass production of printed wiring 
boards. The method uses phenolic im- 
pregnated cellulose sheet molding mate- 
rials specially Rogers 
Corp. that meet specifications up to 


NEMA standards for XXXP laminates 


developed by 
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when properly molded. Three dimen- 
sional effects can be molded into the 
cured material at the time the circuit 
itself is being produced. No etching 
processes are involved. Supplied un- 
cured, the materials can be molded into 
three-dimensional shapes with holes for 
component lead insertion which simpli- 
fies fabrication. 

Experimentation results show that 
hole concentration can be twice that of 
punched parts, and the molding is 
economical and comparatively easy. 
Molding also allows holes to be tapered 
or stepped in depth. Finished boards 
have a resin skin seal formed over all 
edges and hole walls which minimizes 
moisture absorption. 

Several processes have been adapted 
by Rogers for producing circuits to meet 


From top to bottom, steps in this 
molded circuit for an automotive part 
show: design in the copper stamped in 
the molding board, the pattern on the 
molding board with excess copper 
stripped away, and the completed cir- 
cuit. Exeept for the contact points, a 
cover sheet protects the e'reuit from 
short circuiting. 


various requirements. One of these is 
the die stamping process, in which an 
adhesive-backed continuous copper strip 
is stamped into the bolding board that 
serves as the cutting edge and female 
die. The punch impresses the copper 
below the surface of the board, adhering 
those parts which will form the circuit. 
Excess copper is stripped away prior to 
molding and salvaged as scrap. Stand- 
ard compression molding techniques are 
used to complete the circuit. To further 
their advantage, the company devised 
low-cost tooling methods for making the 
molds. 

Rogers presently plans to license com- 
panies producing printed circuits for 
their own use, as well as a few of those 
producing circuits on a contract basis 
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Buy blocks 
witha 
“Built-in” 


ELLSTROM CHROMIUM PLATED GAGE BLOCKS 


are guaranteed “minus nothing” from nominal size! 


Here at last are gage blocks with a 
positive “built-in” wear factor! The only 
blocks ever produced and priced as 
standard with dimensional accuracy 
unconditionally guaranteed to be within 
specified millionths on the “plus” side of 
nominal block size and minus “zero” 
. absolutely nothing . . . undersizel 


This complete elimination of the con- 
ventional minus tolerance gives you, the 
gage block user, three new and ex- 
clusive benefits. First, it provides positive 
assurance against receiving new blocks 


STANDARDS 


that are actually “worn” undersize dur- 
ing manufacture before they are ever 
used. Second, it gives you finer, more 
practical accuracy... with the sure knowl- 
edge that every Elistrom block you buy 
will start wearing toward its nominal size 
rather than away from it. And third, it 
gives you a guaranteed minimum wear 
factor equivalent in millionths to the full 
minus tolerance specified as standard 
for all other makes of blocks! 


Write for descriptive literature contain- 
ing complete price information today! 


‘Measuring in Millionths for Three Generations’ 


ELLSTROM VY DEARBORN GAGE COMPANY 


DIVISION 


22038 Beech Street « Dearborn, Michigan 


REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE UNITED STATES AND CANADA 


Ellstrom 


Accuracy 
Guarantee 


Elistrom — your best buy in gage blocks 
for shop and tool room use, inspection and 
laboratory applications. Available in 28 
standard sets ranging from 8 to 92 blocks 
im both square and rectangular styles with 
of without basic gage block accessories 


“W''—WORKING ACCURACY BLOCKS 
Measured Length: + .000008"/. .000000” 
Parallelism: .000004" Flatness; ,000004’ 


“1"—INSPECTION ACCURACY BLOCKS 
Measured Length: + .000004"/— .000000” 
Parallelism; .000003" Flatness: 000003” 


“L"—LABORATORY ACCURACY BLOCKS 
Measured Length: +..000002"/ 000000" 
Parallelism: .000001" Fiatness: 000001" 


FOR FURTHER INFORMATION, USE READER SERVICE CARD. INDICATE A-8-145 
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How V-R Tooling can reduce costs 


on your Turret Lathe Operations 


High Speed Turning 
with New VR-75 
Cemented Carbide 


Surface speed dictates the 
choice of cutting tool material 
When surface speeds are high 
enough to use cemented car- 
bides, selection of a carbide 
yrade depends upon the type 
of material being machined, 
and the amount of heat, shock 
and/or abrasion encountered, 


Example: Turning an 8” 
O.D. on Arma-steel at 450 
SFPM (215 RPM) witha V-R 
toolholder and VR-75 carbide 
throw-away insert, The high 
edge strength and high heat 
resistance of VR-75 carbide 
provides longer tool life and 
leas downtime on this job. VR- 
75 is outperforming all other 
carbides on a wide range of 
steel machining applications 


Your V-R Representative 
or Distributor offers you a 
complete line of V-R quality 
carbides to best meet your re- 
quirements. Factory trained 
service engineers back the V-R 
line with a complete carbide 
engineering service. Call 
locally or write V-R today. 


WARNER 
& SWASEY 


FOR FURTHER INFORMATION, US® READER SERVICE CARD; INDICATE A-8-146 


MANUFACTURERS OF 
CEMENTED CARBIDES, TOOLHOLDERS and TANTUNG® CAST ALLOY CUTTING TOOLS 


bozporation 


872 Market Street © Waukegan, Illinois 


BARDONS 
& OLIVER 


V-R, manufacturer of both cemented carbides and Tantung 
cast alloy, offers you the cutting tool material best suited 
to your requirements. SEND FOR CATALOGS—and ask 
about VR-95 Ceramic for ultra high speed machining. 


Medium Speed Boring 
with Tantung, 
V-R’s Exclusive Cast Alloy 


When surface speeds are too 
low for economical use of 
cemented carbides, and too 
high to permit use of High 
Speed Steel, V-R Tantung is 
the answer. This exclusive V-R 
cast alloy bridges the gap be- 
tween the maximum speeds pos- 
sible with High Speed Steel, and 
the minimum speeds practical 
with cemented carbides. 


Example: Boring I.D. 
in Arma-steel while simul- 
taneously turning the 8” O.D. 
as shown. The 215 RPM pro- 
duces a 150 SFPM speed on 
the boring operation. This is 
too fast for High Speed Steel, 
too slow for carbide. Tantung 
gives maximum tool life with 
minimum downtime. 


Your V-R Representative 
or Distributor is equipped to 
provide you complete infor- 
mation about the character- 
istics and applications of V-R 
Tantung Cast Alloy. Call him 
or write V-R. 


POTTER & JOHNSTON 


SOUTH BEND 
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Gun Drilling Machines 


Standard automatic gun drilling ma- 
chines, available in one-way and two- 
have infinitely adjustable 


feeds. adjustable 


way models, 
spindle speeds and 
automatic load control, and a coordi- 
nated high pressure coolant and chip 
removal system. 

Equipped with either 6 in. or 9 in 
stroke Air-Oil-Matie drill units, the ma 
chines are efficient for drilling deep 
holes 44 in. diameter and up. They are 
holes where 


also suitable for shallow 


straightness, size and finish is critical; 


and for jobs where speed necessitates 


a high rate of metal removal, while 


Many sizes of gun 


finish is not critical 


drills, with variations in diameter and 
length, can be accommodated. 

Spindle speeds up to 8000 rpm are 
obtained with a simple adjustment. 
Feeds up to 40 ipm are possible, with 
infinitely adjustable feed stroke. Speeds 
and feeds are independent of each oth- 
er. The entire drilling unit is adjust- 
ible on a sliding base available for 6 or 
9 in. movement 


Adjustable load control senses condi- 
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endanger 


might 


tions that operation, 
break- 
age of gun drills or workpieces. The 
control automatically 
chipped drills, hard spots in the mate- 
rial, or 


thus protects machine against 
detects dull or 


insufficierit coolant, in which 
case it immediately reverses the quill. 

In order to make possible coolant 
the standard 


machine is equipped with a coordinated 


pressures up to 1000 psi., 


system consisting of a rear spindle 
coolant inductor, high pressure pump 
and gage, and filters, The coolant shuts 
off automatically on return stroke, and 
can be switched off, together with the 
spindle motor, to permit accessibility for 
12-in 


setup. The wide chip disposal 


trough is located immediately behind 
the bushing. 

Main mounting of the gun drilling 
machine is a cast iron base with a 3-in 
wide trough completely around the unit 
and fixture areas. The fixture shown 
It has 
V-block holding devi ¢s whic h may be 
interchanged to accommodate 21 differ 
ent size pieces. 

The Morris Machine Tool Co., 933-37 
Harriet St., Cincinnati 3, Ohio 

T-8-1 


is for drilling cylindrical parts. 


Machine Head 


A building-block unit, designated the 
No. 4 Hydro-Way, is designed for heavy 
duty drilling, reaming, spotfacing, bor 
ing and counterboring, milling, and 
chamfering 

It has 5 to 20 hp, 12,000 lb maximum 
thrust, nonmetallic ways, hydraulic con 
trol panel which simplifies piping, and 
standard electrical components 

The machine provides positive depth 
control: adjustable coarse, fine and 
jump feeds; 12-inch travel; simple cut 


ting tool change because of long stroke; 


separate pump and tank units to permit 
additional hydraulic components trom 
one central system 

The Hydro-Way unit may be mounted 
horizontally, vertically, or on an angle. 
Heads are provided to suit the indi. 
vidual job. 

Avey Div., The Motch & Merryweath 
er Co., Box 625, Cincinnati 1, Ohio. 


T-8-2 


Press Unloader 


Automatic handling of sheet metal 
parts in stamping presses, as well as 
parts in plastic molding machines is 
possible with this press unloader unit 


called the 


Vac-Hand, can be mounted on standard 


The gripping mechanism, 
PAS straight-line press unloaders. It 
has a rubber suction cup on the end of 
an adjustable rod. Vacuum pressure is 
induced into the cup for securing a 
part, and is released to unload the part 
The adjustable rod is pivot-mounted 
and is advanced and retracted by an 
air cylinder control, The unit operates 
on 45-psi line pressure 

Secause of the flexible rubber cup 
moldings are not 


design, panels or 


marred, The cup automatically con 
forms to both flat and curved surfaces. 


A single Vac-Hand unit will handle a 
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wide variety of part shapes and sizes 
The uction cup can ilko be mounted 


in any desired radial location to suit a 


wide range of unloading requirements. 

The new Vaec-Hand concept avoids 
the need for positive knockouts on 
blanking operations. It also permits the 
use of shorter stroke. The Vace-Hand 
unit is interchangeable with all types of 
standard PAS mechanical jaw assem- 
blies 

Press Automation Systems, Ine., 
25418 Ryan Rd., Center Line, Mich. 

T-8-3 


USE READER SERVICE CARD ON PACE 
167 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


LODDING’S LITTLE FELLOWS 


The Lodding line of stainless steel fixture components and clamp 
assemblies is complete and ready for you at your nearest Lodding 
warehouse. Carefully designed and made for essential holding 


in miniature operations .. . 


@ Chisel Point Assembly .., 

@ Wide Clamp Assembly... 

@ Knob Assembly... 

@ Thumb Screw Assembly .,, 


LODDING, 
WORCESTER 


INC. 


Precision Tool Sales : 
417 €. Florence Ave. FACTORY WAREHOUSES 


Bagby Engineering Co, 
1047 Forest Ave. 


los Angeles 3, Calif 


Evanston, Ill, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-148 
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Internal Contour Grinder 


Semiautomatic internal cam torm 
grinder incorporates cam and cam fol- 
lower at both ends of the workhead. 
This prevents any twist or bind and 
insures smooth follower action. 

When rotated by means of a ratchet 
mechanism through 360 deg, the cam 
which controls the grinding in-feed 
completes a cycle consisting of rapid 
in-feed for roughing, dwell for wheel 
dressing and a slow in-feed for finish- 
ing. 

Sizing is accomplished through the 
use of a micrometer type wheel dresser 
which, when once positioned, enables 
each succeeding workpiece to be repeti- 
tively identical. 

Table movement is energized by hand 
feed, using the capstan type hand 
wheel; power feed, through a gear 


driven mechanism electromechanically 
controlled for the full table travel of 


12 in.; or reciprocator mechaism where 
the stroke is adjustable from 0 to 3 in. 

Workhead cams are easily changed 
thus enabling the grinding of many 
different internal forms. 

Swing over the table is 10 in. and 
maximum table travel is nominally 12 
in. The machine weighs approximately 
2500 pounds. 

Parker-Majestic Ine., 147 Joseph 
Campau, Detroit 7, Mich T-8-4 


Hard-Facing Paste 


An easy-to-apply hard-facing paste, 
called Hi-C 60, creates a deposit of 
high hardness that enables metal sur- 
faces to withstand extreme conditions — 
of abrasion or high temperature. The 
paste can be applied to any metal with 
a melting point higher than 1850 F. 
Thicknesses up to '4 in. can normally 
be hard faced with Hi-C 60 using gas 
heating. For thicknesses greater than 
in., induction heating is recom- 
mended. 

The paste, a permanent suspension 
of powdered hard-facing alloy in a 
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water-base solution, can be applied by 
spatula, brush, or by extrusion from 
a tube. Hardness ranges from 55 to 61 
on the Rockwell C seale. 

Western Carbide Corp., 6840 Vine- 
land Ave., North Hollywood, Calif. 
T-8-5 


Filter 
The 


cleaning 


Filter is self- 
pressure filter 


Hydromation 
using a flat 
sheet of filter media. This media may 
be any material supplied in rolls and 
having filtration properties. 

The filter consists of one stationary 
and one movable compartment with a 
gasket seal between them, and an end- 
less nylon mesh belt which carries the 
filter media. The unit is self-cleaning 
for flows of 10 to 3000 gpm. 

During operation the two compart- 
ments are held closed by means of an 
air cylinder. Liquid is pumped to the 
top compartment, foreed through the 


media under pressure and discharged 
As the 


from the bottom compartment. 
filter collects 


pressure rises. 


material, the 
At a maximum pressure 
setting. the filter will go through an 
index cycle in which it automatically 
shuts off the filter pump. separates the 
compartments, moves the endless belt, 
closes the compartments, and resumes 
operation, 

Hydromation Engineering Co.. 19661 


Schooleraft, Detroit 23, Mich. T-8-6 


Solid Carbide Burs 


A countersink type solid carbide bur 
right-hand spiral flutes. 
Tests using this M-shape bur at 300 
rpm to countersink '4-in. diam holes in 


incorporates 


hardened die steel 62-63 R,. has shown 
it to provide positive shearing action 
and excellent chip rideout to produce a 
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LICKING A PROBLEM 


“Lucky | switched to 921-T on that Friday project, or 


I wouldn't be out here whipping this stream today. 


Funny, how that one material met all the problems; 


maximum stability, easy machinability, light weight 


every- 


thing the old man wanted, and at less cost. 


“IT can see where 921-T could be used on every job 6n the 


board, and maybe a few that haven't been dreamed up 


yet. Come Monday, I'll recommend to Purchasing that 


we put in a stock of Pioneer 921-T and standardize on it 


for everything. It saws, taps, mills and welds so easily, a 


lot of material waste could be avoided. Boy . . . that’s 


one for the suggestion box?’ 


Pioneer 921-T cast aluminum tooling plate is a worry antidote for tool 


engineers. To get the complete story of its universal adaptability to 
form blocks, stretch form dies and jig components of all kinds, call 
your nearest Pioneer distributor for a copy of the new 921-T brochure. 


ALBUQUERQUE, N.M.: Morris Steel & Supply Co. 
ATLANTA, GA.: Southern Stotes tron Roofing Co 
BOSTON, MASS.: American Stee! & Aluminum Corp 
Joseph T. Ryerson & Son, inc 
BIRMINGHAM, ALA. Southern States Iron Roofing Co 
CHICAGO, ILL.: Joseph T. Ryerson & Son, Inc 
CLEVELAND, O.: Kasle Stee! Corporation 
DALLAS, TEX.: Vinson Steel & Aluminum Co 
DEARBORN, MICH.: Pioneer Aluminum inc 
DENVER, COLO: ABC Metals Corporation 
DETROIT, MICH.: Kasle Stee! Corporation 
Meier Brass & Aluminum Co 
GRAND RAPIDS, MICH: Kasle Stee! Corporation 
HARTFORD, CONN.: American Steel & Aluminum Corp 
HILLSIDE, N.J.: Edgcomb Stee! & Aluminum Corp 
HOUSTON, TEX.: Vinson Stee! & Aluminum Co 
JERSEY CITY, N.J.: Joseph T. Ryerson & Son, inc 
KANSAS CITY, MO.: Industrial Metals, Inc 
LOS ANGELES, CALIF.: Braico Metals, inc 
LOUISVILLE, Southern States Iron Roofing Co 
MEMPHIS, TENN.: Southern States Iron Roofing Co 
MIAMI, FLA.: Southern States tron Roofing Co 
MILWAUKEE, WIS.: Joseph T. Ryerson & Son, Inc 
NASHVILLE, TENN: Southern States Iron Roofing Co 


OAKLAND, CALIF.: Earle M. Jorgenson Co 

RALEIGH, N.C.: Southern States ven Roofing Co 
RICHMOND, VA.: Southern States Iron Roofing Co 

ST. LOUIS, MO.: Industrial Metals, inc 

SOUTH BEND, IND.: Kasle Stee! Corporation 

UNION, NJ: Mapes & Sprow! Stee! Co 
WALLINGFORD, CONN: Joseph T. Ryerson & Son, Inc 
WICHITA, Industrial Metals, 


SALES REPRESENTATIVES 

Morris P. Kirk & Son, Inc 

4050 Horton St, Emeryville 6, Calif 

Also: Fresno, Calif.; Phoenix, Ariz; Salt Lake City 
The Norwest Company 

330 Second Ave. West, Seattle 99, Wash 
EASTERN SALES OFFICE 

Pioneer Aluminum Inc 

Richard G. Evans, Mgr 

23439 Michigan Ave, Dearborn, Mich 


SOUTHWEST REGIONAL SALES MANAGER 
Howard |. Hutchinson, P.O. Bex 702, Dallas, Tex 


PIONEER aAcuUMINUM INC. 
3 Subsidiary of MORRIS P. KIRK & SON, INC. A. 


5251 West Imperial Highway + ORegon 67621 + Los Angeles 45, California. 
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with 


all the EXTRAS are standard 


CYLINDERS 


Member of 
the National 
Fluid Power 
Association 


You save 40% space when you 
switch from outmoded tie rod 
cylinders to the Spacemaker! 
It's stronger, too! Fits right into 
automation programs in countless 
plants. Delivers top performance 


@NEW exclusive ingenious cushion designs... 
Super Cushion Flexible Seals for Air... 
New Self-Aligning Master Cushion for Oil. 


@STRONGER than outmoded tie rod design, 
proven through actual tests. No tie rods to 
stretch 


@ SOLID STEEL HEADS throughout the full line. 


@ COMPACT DESIGN eliminates tie rods, in- 
creasing the strength and reducing mount 
Ink space required, providing extra room 
for adjacent equipment. 


@ HARD CHROME PLATED body bores and piston 
rods assure you of long trouble-free 
service. (Standard at no extra cost.) 


@ METALLIC ROD SCRAPER, nor just a wiper, 
actually removes foreign mauer from the 
rod 

@PUOTED PACKING GLAND with extra long 
bearing. Additional strength and support 


to the piston rod 


@ pressure to 750 p.s.i. AIR to 200 p.s.i. 


DELIVERY 
OFF THE SHELF! 


40% 
/ SPacE 
[TIT TILT) 


and dependability with a big plus 
in advanced features. Wide range 
of styles, capacities reduces 
man-hours and costs in all kinds 
of push-pull-lift jobs. Off-shelf 


delivery in 64,000 combinations! 


NEW LITERATURE—Send today for new Catalog SM56 
Suw\ with complete engineering details on Spacemaker line, 
el | Write The Tomkins-Johnson Co., Jackson, Mich. 
\ 


\y 


(GED TOMKINS-JOHNSON 
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mirror-ground finish. In the test, cham- 
fer was sunk to full diameter of tool, 
which showed no wear after counter- 
sinking 20 holes. 

The M-141 RH spiral fluted bur 
worked well, regardless of whether 
counter-sinking was just a touch or to 
full diameter of tool. 

Engineering Dept., The Atrax Co., 
Newington, Conn. T-8-7 


Filing Machine 


Continuous, powerful cutting and 
high-quality work on all filing jobs can 
be done by unskilled operators with the 
Rindis filing machine, designed for 
filing, trimming and deburring a variety 
of small components. Disks and rings 
with various teeth arrangements are 
provided for use at different speeds on 


a wide variety of materials and finishes. 
The disks cut without heat, abrasive or 
coolant, while also retaining their shape 
without redressing. A table 1214 x 444 
in., which can be locked at various 
angles ‘to the disk, makes holding and 
feeding objects to the disk or ring 
easier for faster operation. The mate- 
rial removed contains no abrasive or 
foreign matter and may be. reclaimed. 
In the case of precious metals, the 
filing process facilitates production of 
small particles or dust which are col- 
lected in the tray. It has a '%-hp con- 
tinuously rated ball-bearing motor. 
Newage Industries, Inc., Jenkintown, 


Pa. T-8-8 


Nozzle Compound 


A silicone - containing compound, 
called Linde 65 Sigma nozzle compound, 
is applied before welding and forms a 
thin protective coating over the bore and 
mouth of the nozzle. This invisible coat- 
ing prevents molten metal from stick- 
ing to nozzle surfaces. 

Under normal operating conditions, 
a thin coating of 65 compound will give 
nozzles 8-hr protection. However, where 
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the current level is high or unusual 
welding conditions exist, the compound 
should be applied every 4 hours or less 
to assure continued nozzle protection. 

The ready-to-use compound is grease- 
less, odorless, and nontoxic and can be 
applied directly to the nozzle without 
any special preparations. 

Linde Co., Div. of Union Carbide 
Corp., 30 E. 42nd St., New York 17, 
N.Y. T-8-9 


Roll Planisher 


This heavy duty roll planishing ma- 
chine, designated Model R-47560, is de- 
signed to smooth a weld of substantial 
build-up in 10 seconds. 


\utomatic loading and unloading fea- 


tures incorporated into the unit provide 
fast operation 
Airline Welding and Mfg., Ine., 785 
N. Prairie Ave., Hawthorne, Calif. 
T-8-10 
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Press 


This 300-ton Piece-Maker P2-300 two 
point, straight side press for automatic 
progressive produc tion is a single geared 
center drive type press capable of oper- 
ating in the range of 75 to 150 strokes 
per minute with a standard 3 in. stroke. 
It is available with bed widths of 66, 72 


or 84 in. right to left and 48 in. front to 
back. Slide is 34 in. front to back. 

Mounting of the steel herringbone 
main drive gear in the center of the 
two point, full eccentric crankshaft al- 
lows the range of speed. It also reduces 
torsion and equalizes power transmitted 
to the slide connections. 

Standard single or double roll feeds 
are available to feed from either direc- 
tion or front to back. 

The illustrated unit has a single roll 
front to back’ feed driven from the 
crankshaft through spiral meter. gears 

Operators station, drive and clutch 
controls are located on the press upright. 
Centralized press control cabinet is 
mounted off the press. 

The Minster Machine Co., 
Ohio. 


Minster, 
T-8-11 


Feeding Device 


High-speed method for automatic ele- 
vating, orienting and feeding of parts 
to automated production lines uses a 
combination feeding unit that will han- 
dle parts that roll or slide. Although 
the equipment is custom-tailored to a 
specific job, it is assembled from stand- 
ard components and may be adapted to 
any part feeding job. 

In operation, parts are conveyor-fed 
or truck-dumped into the hopper sec. 
tion of the unit. From there, they are 
scooped onto slanted shelves for elevat- 
ing and feeding to a distribution sys- 
tem. When properly-posi- 
tioned parts roll through; improperly- 


elevated, 


positioned parts are chuted again to 
the hopper as they fall free on the 


Bryant Gage and Spindle Division 


on the complete e of Bryant Gages 


; 
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You can check all these with a Bryant Gage! 


These are just a few of the checking problems that Bryant 
Gages can solve — accurately and quickly. For a prompt solution 


to your checking problem, mail the coupon below 


P.0. Box 620-J 


Gentlemen a e osing a print of my part. Please send me @ quotation 


Please have Bryant representative call 


State 


a, 


Springfield, Vermont, U.S.A. 


Please send literature and prices 


hile. 
squareness to thread ‘ — 
plus thread size | — Aipde: 
{ 
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The unit 


application, 


Mich 


to 150 Ib 


back side. Before passing into the main 
distribution system, parts from the ele- 
vator are again checked as to orienta- 
tion by being passed over a narrowed 
track. If not properly in line they drop 
off and are returned to the hopper. 

has a '%-hp motor, and 
variable-speed transmission is enclosed. 
Elevator height, capacity and feeding 
take-off rate are adjustable to suit the 


Gear-O-Mation Div.. Michigan Tool 
Co., 7173 E. MeNichols Rd... Detroit 12, 


Frame Balancing Machines 
Beko Model F simplified frame bal- 


ancing machines have weight capacities, 
in various models, ranging from ‘% oz 


Magnitudes of unbalance are positive- ly indicated by a large, easy-to-read 


T-8-12 


meter, calibrated directly in terms of the 


12 PENNIES 


TO SAVE DOLLARS 
THE Xadbine WAY 


Robbins angular tooling equipment often pays for itself 
the first few times you use it... but let's be conservative. 
Let's talk about writing off the cost over ten years. 
(About half the useful life of a ‘"Magna-Sine!"’) Written 
off in this manner, the Model A-5 Magna-Sine illustrated 
represents an investment of around twelve cents a day! 


This equipment saves dollars of valuable toolroom time 
on every job. Set-ups that require hours by other methods 
take just minutes the Robbins way. Set up to machine, 
grind or inspect any angle in just four simple steps: 
(1) Look up required angle in Table of Constants fur- 
nished with unit, (2) Select gage blocks indicated, (3) 
Place blocks between base and sine bar swivel block, 
(4) Secure the work . . . and you're ready to go! 


This simpie, fast, sure method sets up any angle, single 
or compound, right or left hand, without V-blocks, angle 
plates or complicated “‘build-ups.'’ Complete range of 
models and sizes puts Robbins precision equipment within 
the reach of every shop. Write now for literature. 


OMER E. 


24800 PLYMOUTH ROAD DEPT. E 


Also manufacturers of special machinery, automatic assembly machinery. soa? 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, 


unbalance correction procedure se- 
lected. Angular positions are accurately 


A DAY pointed out by a stroboscopic lamp, and 


are readable either at a location to add 


weight or to remove weight, depending 


upon the user's correction procedure. 
Working areas and controls are de- 
signed for optimum operator conveni- 
ence, 
Macdell Corp., Sales Div., Balance 
Engineering Co., 856 W. Lake St., Chi- 
cago 7, Ill T-8-13 
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Thread Gages 


Fast aceurate checking of external 
threads is possible with this measuring 
instrument called the Threadometer No. 
310. It measures and checks pitch diam 


HEAVY DUTY SINE PLATE eter of the thread taking into consider 
FOR MACHINING 


ation influence of errors both in piteh 


and thread angle. Measurement is made 


roll 


in the same way as with a limit 


Model 312 left, and 310. right. 


“MAGNA. SINE” WITH 
MAGNETIC TABLE 


FOR INSPECTION AND 


UGHT MACHINING 


COMPANY 


DETROIT 39, MICH. 


INDICATE A-8-152 


INVEST JUST 
| 
152 The Tool Engineer 


YODER SLITTERS 


Supply 
Varied Strip Widths for 
Tinnerman Speed Mua’ 


Tinnerman Products, Inc., Cleveland, Ohio, 
produces more than 10,000 different shapes 
and sizes of “SPEED Nut” brand fasteners 
for industry ... many of them to special 
specifications. 


To do this, Tinnerman uses slit steel strands 
ranging in width from 4” to 744”. To 
carry an inventory of the many strip widths 
required to meet normal and unusual 
demands would be almost impossible. 


Tinnerman overcomes these inventory and 
supply problems by doing their own slitting 
on two Yoder slitters. This enables them to 
supply the plant with any strip size required 
from a relatively small inventory of 6” and 
9” width purchased coils. In slitting narrow 
strands, such as these from small coils, a 
Yoder slitter may be profitable on a produc- 
tion as low as 25 tons per month. 


Here is a fine example of how a small in- 
vestment in Yoder slitting equipment greatly 
simplifies and speeds production while 
effecting important operating economies. 


The saving made in time alone, reflects in 
better customer service through faster com- 
pletion and delivery of finished products, 
If your steel strip or sheet slitting require- 
ments are as low as 100 tons per month or 
even less, a medium size Yoder slitter can 
be a very profitable investment for you. The 
Yoder line includes units of every size and 
capacity .. . of the most advanced engineer- 
ing design. Send for the Yoder Slitter Book 

a comprehensive text on the mechanics 
and economics of slitters and slitting line 
Operation, with time studies, cost analyses 
and other valuable data. Write to: 


THE YODER COMPANY 
5525 Walworth Avenue * Cleveland 2, Ohio 


ROTARY 


SLITTING 
LINES 
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thread snap gage, but the instrument 
can be qui kly set to different diameters 
and thread limits 

A second instrument, Threadometer 
No. 312, is designed to check taps and 
other components with external cylin 
drical precision threads. Its construc 
tion allows measurement of taps with 
odd or even number of flutes. Pitch 
diameter is checked and measured and 
eventual errors in pitch and thread an 
gle do not affect measurement. 

In both instruments, measuring pres 
sure is adjustable between approxi- 
mately | and 3 kg. 

Made by C. E. Johansson Gage Co., 
Sweden. Distributed by C. E. Johans 
10641 Haggerty Ave., 

T-8-14 


son Gage Co 
Dearborn, Mich. 


Threading 


This universal threading holder in 
corpates an interchangeable, high-speed 


threading blade which has two culting 


edges. This design permits reverse of 
the lathe to cut a thread without danger 
of hitting shoulders. 

Aloris Tool Co., 131-37 Sanford Ave 
Flushing 55, N. Y. T-8-15 


Lapping Machine 


The Lap-King precision lapping ma 
chine is a 15 x 14% in., bench type 


portable unit capable of producing 
lapped surfaces accurate to 11.6 mil 


lionths of an inch. Due to simplicity 


A good chain is tike \ 
a good wife...if you choose 
with cane, it will look 


atten youn comfont and aid 


you in youn wonk fon a 
long time to come 


CHAIRS 
ARE 


GOOD CHAIRS 


Scientifically planned to aid YOU 
in your worl designed to sup 
port you comfortably 


whether 
you're chewing your pencil or bent 
over hard at worl engineered 
from the quality materials YOU 
would recommend, with inde- 
pendently adjustable seat, back 
and footring to conform to your 
physique and with removable 
replaceable covers in a wide range 
of fabrics and colors to match 


YOUR decorating plan 


Pictured, Cramer 11i-Model 
4D-22T with forward-tlt 
4, seat; others available All 
are low-gravity balanced for 
safe use on casters tf 
desired 


? 
LIKE moRE INFORMATION? 


Co., 
Cramet Posture City 6 


1205 charlotte, 


address 


— 
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of procedure, any mechanic or machin- 
ist can operate the unit at full efh- 
ciency. Quality control is easily main 
tained because it is designed to relap 
its own plates, one against the other, 
after a normal job run, assuring con- 
sistent optically flat lapping plates for 
automatic accuracy of lapped work. An 
hour meter records exact amount of 
lapping time on each plate. An auto- 
matic timer, operating in a one-hour 
eycle, allows job time control 

Byron Jackson Pumps, Ine., P. O 
Box 2017, Terminal Annex, Los An 


geles 54, Calif T-8-16 


Optical Measuring 
Instruments 


These instruments, called coordinate 
cathetometers, make both a horizontal 
and vertical measurement in a vertical 
plane at one setting. Because the ob- 
ject being measured does not have to 
be rotated, inspection time is minimized 
and there are no resetting errors. 

The device consists of a microscope 
or telemicroscope mounted on a car- 
riage which moves up and down on a 
vertical bar. This assembly moves hori- 


zontally on ways. Fine motion adjust- 


Walker Does tt 


Three WALKER electro-magnetic chucks mounted on milling 
machine, making possible profile milling three propeller blades 


in one operation. 


WALKER engineers and makes chucks for unusual applications 
as well as standard holding devices for irons and steels, non- 
ferrous metals and non-metallic materials. 


Whatever your holding problem the originators of the 
y 


magnetic chuck will solve it 


or you. 


o.s. WALKER co. inc. 


WORCESTER 6, MASSACHUSETTS 


IN CANADA—UPTON BRADEEN & JAMES, LTD. 
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ment is provided by precision microm- 
eter screws. 

The coordinate cathetometers are use- 
ful for precision nondestructive meas- 
urements on large objects, or on ob- 
jects or points in recessed, remote or 
inaccessible locations. There is no con- 
tact, distortion or pressure applied to 
the object when making a setting. Co- 


ordinate ranges from 2 x 2 up to 42x 24 
in. are available in both the English 
and metric systems. 

Three representative examples of the 
coordinate cathetometer line are: Mod- 
el M1238-1818, which has a range of 
18x18 in. and a working distance of 
9 in. to infinity. It reads to 0.001 in. 
up to 24 in. working distance, and has 
a protractor occular that reads to 3 
min of are; Model M1236-46, which 
has a horizontal range of 6 in. and a 
vertical range of 4 in. It reads to 
0.0001 in. and has a working distance 
of 5 in. to infinity; Model M1236-22. 
which has a range of 2x 2 in 


i work 
ing distance of 5 in. to infinity, and 
reads to 0.0001 in 
Gaertner Scientific Corp., 120] 
Wrightwood Ave., Chicago 14, Il. 
T-8-17 


Deburring Tool 


The automatically self-actuated No- 
burmatic H tool, which functions with a 
positive mechanical action, deburrs and 
chamfers both front and back sides of 
holes. It will finish both faces from a 
single entry without need for reversing 
the part, and is particularly useful for 
holes drilled into a blind cavity where 
the back face is not openly exposed, or 
for holes drilled through two or more 
parallel walls. 


Its action does not depend on any 


> 
Cis 
| 
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performance is 
volume 


thus, 
during 


spring setting; 


consistent production. 
It is equally adaptable to manual usage 
in conventional drill presses 
sequence with drilling operations. 
approximate 
produced. 


and in 
An 
45-deg chamfer angle is 


The tool is available for whole sizes 
ranging from 14 to *4 in. and for work- 
ing depth from 14% to 3%4 in. 

Nobur Mfg. Co., 6860 Farmdale Ave.. 
North Hollywood, Calif. T-8-18 


Tapping and Drilling Tool 


Multiple and single-spindle tapping 
and drilling operations can be accom- 
plished on this combination machine 
which is air controlled for up to 50 
semiautomatic or automatic cycles per 
minute. 

Air-powered feed on the spindle pro- 
vides excellent thrust condition and feed 
control for drilling operations, as well 
as closely-controlled lineal thrust to al- 
low taps to lead themselves and dupli- 
cate their assigned class of thread. Tap 
breakage is minimized. 

Because of a direct spindle-reversing 
feature there is no need for separate 


single or multiple spindle clutch type 
tapping heads. Taps fit directly into 
collets or chucks, 

Instant reversing motor is automati- 
cally controlled by air feed to properly 
synchronize direction of spindle rotation 
with direction of spindle. Only spindle- 
depth adjustment is required. 

Change from tapping operation to 
drilling is initiated by a simple flick of 
a switch and belt speed changes. 

Fixtures and holding devices can 
serve for both operations. 

Motor controls allow machine to be 
used for tapping left-hand threads, and 
to handle thread chasing. Tool capaci- 
ties in mild steel are four *4 in., six or 
more 10-32, or a single % in. for tap- 


August 1957 


ping, and four %e in., six or more “ge in., 
or a single 5 in. for drilling. The ma- 
chine drills to center of 
Spindle travel is 4 in. It incorporates 
No. 33 chuck taper and No. 2 Morse 
taper socket type spindles. Bench or 
floor models are available with from one 
to 8 heads per unit. 
without columns or 


15-in. circle 


Separate heads 


worktables also 
available. 
Boice-Crane Co., 934 W. Central Ave.. 


Toledo 6, Ohio. T-8-19 


Coated Optical Flats 


These Micro-Koted Flats are fused 
quartz optical flats which have been 
coated with a durable, hard transpar- 
ent metallic material that will not peel 
or rub off, 

The flats provide a high degree of 


accuracy. 
equivalent to 
height. 
defined and fuzzy 


Width of the dark fringe is 
about 0.000001 in. of 
Fringe boundaries are clearly 
borders 


are mini- 


[IRCOLOY Saws’ 


our special alloy 
longer sow life, 


is greatly outperforming HSS in 


onger production runs, superior cutting, lower 


cost. Wherever tried, em nef in avtomation, it gives exceptional 


satisfaction 


Ask your 


cost problems with Circoloy 


Burbank 
Cnicago 
Cleveland 
Dayton 
Oetronwt 


< ae ed 


Hackensack 
Indianapolis 
Kansas City 
Milwaukee 


ircle R representative how to solve special 


New York City 
Priladeipnia 
Montreal 

Proeni« 


Pittehurch 
Providence 
Rochester 
Louts 
Westhury, &. 


CIRCULAR TOOL CO.INC. 


PROVIDENCE $, BHODE ISLAND 
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They 


mized 


have 


good contrast for 


greater ease in observing fringes espe 


cially on highly 
coated flats 
wear life 


also offer 


work Phe 


unusually 


reflective 


long 


In the illustration an optical flat is 


being 


amplifying gage anvil 


used to measure 


flatness of an 
Upper lift side 


of the flat has been Miero-Koted while 


the lower right hand side is 
Keuren 176 
Mass 


The Van 


St.. Watertown 


untreated 


Waltham 
T-8-20 


Drilling Machine 


This Adams upright drilling machine 
has 8 geared speeds, standard 50 to 
950 rpm with optional speeds available. 
It also has 8 feeds, standard, per revo- 
lution of spindle of 0.002 to 0.021 in. 

Design 


features include 


extra room 
under the spindle, extra swing, and a 
large table that makes possible doing 


a job that usually cannot be done on a 


machine of its size without change in 


 PULLMORE 


COMPACT DESIGN 


TASTY ADJUSTMENT 


MULTIPLE-DISC 


UTCHES 


(Single 


: CL 


* Heat-treated alloy steel pro- 
vides wear-resisting bearing sur- 
faces that are machined to close 
tolerances, The shifter spool has a 
deep slot, hardened and ground, 
which prolongs clutch life and re- 
dyces shifter fork wear, Discs have 
flat, true surfaces, free from high or 
low spots, Thus operating con- 
ditions remain uniform, even after 
long service, 


ROCKFORD Clutch Division BORG-WARNER 


1329 Eighteenth Ave., Rockford, U.S.A. 


Export Sales Borg-Warner International — 
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PROVIDE 


LONG WEAR LIFE 


So. Wabash, Chicago 3, 


or 
Double) 


Oil or Dry 
Multiple Disc 


Heavy Duty 
Over Center 


Send for This 
Handy Bulletin 
Shows typical 
installations of 
ROCKFORD 
CLUTCHES 
and POWER TAKE- 
OFFS. Contains diagrams 
of unique applications. 
Furnishes ca- 
pacity tables, 
dimensions and 
complete speci- 
fications, 


Reducers 


setup. Spindle travel is 10 in.; head 
travel 10 in., and table travel 18 in, 
The coolant system consists of a motor- 
driven centrifugal pump integral with 
hp, totally 
lubricated motor. 


enclosed, permanently 
The coolant tank is 
5-gal capacity. 

Distributed by Index Machine Co.. 
543 North Mechanic St., Jackson, Mich. 


T-8-21 
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Boring-Spot Facing Tools 


Combined boring and 
available with throw-away 
blanks for both operations. The boring 
blank is micro-adjustable to provide a 
positive adjustment for diameter. Dial 
head of the adjustment screw is cali- 


spot facing 


tools are 


brated so that every graduation is equal 
to 0.001 in. on diameter. 
Once adjusted, there is usually no 


— 
2. 
Small 
Spring Loaded 
Spring Loaded 
‘ 
4"); 
Speed 
\ 
i 156 The Tool Engineer 


need for further resetting of the tool. 
When one edge is dulled, the blank is 
indexed to a new cutting edge. Correct 
location is automatic. When all edges 
have been used, the blank is replaced 
with a new blank. 

Wesson Co., 1220 Woodward Heights 
Blvd., Detroit 20, Mich. T-8-22 


Multiple-Ram 
Press Brake 


In this multiple-ram setup, two 5-ton 
fixed-bed gap-frame press brakes are 
operated in tandem from a single crank- 
shaft common to both presses. The two 
press frames are separated by 18% in. 
between ram center lines and are held 
in alignment by a single bolster plate 
measuring 37 in. long by 8 in. wide and 


1’ in. thick. The crank has a stroke of 
1', in. and operates at 230 strokes per 
minute, Total tonnage developed is 10 
tons. 

With this type of construction any 
normal separation of press frames is 
practical 

Benchmaster Mfg. Co., 1835 W. Rose- 
erans, Gardena, Calif. T-8-23 


Spring Coilers 


Universal spring coiling machines 
are designed for accurate high-speed 
production. For accuracy of measure- 
ment, feed is determined by cams which 
raise and lower the feed rolls. Special 
holding action allows more than one 
revolution of the feed roll per spring 
and provides a wide feed range capacity. 
Wire feed does not vary with increase 
in speed. Feed ranges beyond the 
standard limitations are accomplished 
by a feed cycling arrangement com- 
bined with continuous coiling and man- 
ual cutter control. 

In the escapement type feed, nothing 
starts and stops except the wire itself; 
all other stopping, starting and recipro- 
cating motions in the feed mechanism 
are eliminated, so inertia is minimized. 

Camming of the springs is accom- 
plished through linkages designed for 
precision movement of coiling points 
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Don’t wait for the 


Call Pioneer now... . 


Why worry about where to find competent designers 
and engineers of dies, fixtures, tools and gages. 

Pioneer has them for you. 

Our highly skilled tool designers and engineers are 
the permanent solution to engineering overloads in 
many tool and process engineering departments like 
your own, 

They will be ready to go to work when and as you 
need them. Eliminate worry about temporary over- 
loads and excessive payrolls. Call Pioneer headquar- 
ters now. 


19669 John R Street, Detroit 3, Michigan 


/ G3] Telephone -TWinbrook 3.4800 


INDUSTRIAL ENGINEERS, CONSULTANTS & DESIGNERS 
BRANCH OFFICES IN DAYTON, OHIO, WASHINGTON, D. C. and TORONTO, ONT, CAN 
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On al/ 
series 


h -duty, knee-t 
ties) twin elevating screws 


INCREASE ACCURACY TIMES 


over single screw designs 


Want Proof? 


We'd like to show you. 
Write for BulletinTF-57 on Te- 
your letterhead. 


i KEARNEY & TRECKER CORP., 
6772 W. National Ave., fle 
Designers and Builders of Milwouvkee 14, Wis. « 
Precision and Production Machine Tools Since 1898 : 
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ATLANTA, GA. 
Scutt Mechine Teel Co. 
411 Willioms St., N.W. 


BIRMINGHAM, ALA. 

George M. Meriwether 
Industrial Equipment 

1712 Seventh Ave. North 


BOSTON, MASS. 
Stedfast & Roulsten, Inc. 
11 Deerfield St 
BUFFALO 23, N.Y. 
Syracuse Supply Co. 
1965 Sheridon Drive 
CHARLESTON, W. VA. 
Wm. S. Bolden Co., Inc. 
MacCeorkie Ave 
CHATTANOOGA, TENN, 
Scott Machine Tool Ce. 
CHICAGO, ILL. 
Jockson-Fotsch Co. 


7350 West Lowrence Ave. 


CINCINNATI, O. 
The E. A. Kinsey Ceo. 
327-335 W. Fourth St. 


NEW YORK, WN. Y. 
Kearney & Trecker Corp. 
409 Grand Ave 
Englewood, New Jersey 


NEW ORLEANS, LA. 
Stauss & Hoos, Inc. 
524 Comp St 


OMAHA, NEB. 
Fuchs Mach. & Supply Co. 
2401 N. Eleventh St 


PHILADELPHIA, PENN. 
Machinery Assoc, inc. 
325 E. Lancaster Ave, 
Wynnewood, Penna 


PITTSBURGH, PENN. 
Kearney & Trecker Corp. 
4 West Manilia Ave. 


PORTLAND, ORE. 
Harry M. Euler Co 
2811 N.E. Gilson St. 


RICHMOND, VA. 


Smith-Courtney Co. 
Seventh & Bainbridge Sts. 


For details, contact these 


KEARNEY & TRECKER 
| DISTRIBUTORS 


or write to 


KEARNEY & TRECKER CORP. 
6772 W. National Ave., Milwaukee 14, Wis. 


CLEVELAND, O. 
Kearney & Trecker Corp. 
Euclid Ave. & E. 17th St. 


COLUMBUS, O. 
The E. A. Kinsey Co. 
1020 W. Fifth St 


DALLAS, TEX. 
Greene Machinery Co. 
6300 Wyche Bivd. 


DAYTON, O. 
The E.A. Kinsey Co. 
16 Washington St. 


DENVER, COLO. 
F. J. Leonard Co. 
1219 California St. 


DETROIT, MICH. 
Kearney & Trecker Corp. 
10600 Puritan Ave 


GREENSBORO, 
Smith-Courtney Co. 
239 S. Davie St 
HICKORY, N.C. 
Smith-Courtney Co. 
103 3rd Street, $.W. 


HOUSTON, TEX. 


Steel & Machine Tool Sales 


6414 Navigation Bivd. 


INDIANAPOLIS, IND. 
The E. A. Kinsey Co. 
1550 Stadium Drive 


KANSAS CITY, MO. 

Blackman Nuetzrel 
Machinery Co. 

1103 E. Armour Bivd 


LOS ANGELES, CALIF. 
Moore Machinery Co. 
3200 S$. Garfield Ave. 


MILWAUKEE, Wis. 
Kearney & Trecker Corp. 
6784 W. National Ave. 


ROCHESTER 4, N. Y. 
Syracuse Supply Co. 
311 Alexander Street 


ST. LOUIS, MO. 

Blackman & Nuetzel 
Machinery Co 

3713 Washington Ave. 


ST. PAUL, MINN. 
Sales Serv. Mach. Tool Co 
2363 University Ave 


SALT LAKE CITY, UTAH 
Tedd Machinery Co 
4165 Holloway Drive 


SAN FRANCISCO, CAL. 
Moore Machinery Co. 
7th & Carleton Berkeley 


SAN JOSE, CALIF. 
Moore Machinery Co. 
656 Stockton Ave 


SEATTLE, WASH. 
Dowson Mach. Co. 
5700 First Ave., $ 


SHREVEPORT, LA. 
Peerless Supply Co., Inc, 
701 Spring St 


SYRACUSE 1, N. Y. 
Syracuse Supply Co. 
314.332 W. Fayette St. 


TULSA, OKLA. 
White Stor Mach. Co. 
104 Boulder Bidg 

19 West 10th Street 


WICHITA, KAN. 
White Stor Mach. Co. 
301 St. Francis 


CANADA 

MONTREAL 

OTTAWA 

QuEBEC 

TORONTO 

Windsor 

Williams & Wilson Ltd. 


and pitch tools. Lateral position of the 
cutter tool is rigidly maintained by the 
three-point suspension lock of the ad- 
justing lever. Spring production is 
readily regulated by a-c d-c drive, with 
dialed speeds and push-button starts, 
stop and jog control. 

Sleeper & Hartley, Inc., Worcester, 


Mass. T-8-24 


Safety Control 


This electronic safety control sets up 
a capacitance field around a danger 
area so if an operator or his hand en- 
ter this area an electrical signal is sent 
to the machine braking mechanism. 

Size and shape of the safety field are 
determined by the positioning of the 


sensing element and control adjust 


ments.. The machine will not run with 
a person in the field. 

Failure of any electronic component 
causes the machine to stop. Tubes are 
readily accessible for checking, and the 
inner chassis is removable. Cabinet is 
shock-mounted and gasketed, and has a 
lock and key. 

Sensing elements of differing sizes 
and shapes may be used to protect spe- 
cific areas. 

Security Controls, Inc., 257 Franklin 
St., Buffalo 2, N. Y. T-8-25 


Dust Collector 


An ait recirculating dust collector, - 
designated No, 20C30, requires no out- 
side exhaust outlet. It has an air ca- 
pacity of 2405 cim and a dust storage 
capacity of 6 cu ft 

Dust particles are separated from the 
air within the unit by a cyclone separa- 


4 


tor, and the dust is precipitated into a 
bin located in the base. Air is ex- 
hausted into a 3 x 7'4-ft bag, which 
filters out the finest dust particles and 
releases dustfree air into the work area. 
The bag is cleaned by shaking. 

Agvet Mfg. Co., Adrian, Mich. T-8-26 


USE READER SERVICE CARD ON PACE 
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Hand Torque Screwdriver 


Particularly suitable for assembly of 
small parts, this hand torque serew- 


driver enables operator to run and pre- 
cisely torque small nuts, serews and 
other threaded fasteners quickly and 
accurately. There is no risk of strip 
ping miniature threads o1 


brittle materials. 


fracturing 


The tool is light and well balanced, 
has visual adjustments in increments 
of 44 in-lb, and is continuously adjust- 
able from 0 to 8 in-lb. It is simple to 
operate and its push action minimizes 
operator influence. It is easily adjusted 
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Parts-Feeder 


High-speed multitrack parts feeder 
called the Hoppermatic, 
will handle a variety of small parts. 


and counter 


The standard machine can be changed 
over from one size or shape part to 
The standard 
Hoppermatic is equipped with a single 
adujstable track. Multiple track de- 
livery of 2, 3, 4, or 5 tracks can be 


another in a few minutes 


for different torque 
i 


settings and has 


; in. female hexagon drive to receive 


special bits and sockets It will not 


provided 


lose accuracy with constant use Multiple tracks are used either to 

Swift Tools Ine s201 oS. Prairie supply parts to several stations in an 

Ave., Sioux Falls, 5S. D T-8-27 issemmbly or machining operation or to 


INSPECTION SERVICE 
 Today’s demand for production accuracy 
requires frequent checking of your gage blocks 


blocks, makes its own laboratory inspection facilities available to all users 
of gage blocks, regardless of make or model. The service is inexpensive. 
Your gage blocks are returned to you in less than one week, with @ certifi- 
cate of inspection showing the present size of each block in comparison: vi 
master blocks certified by the U.S. Bureau of Standards. 
addition all nicks and burrs are removed. 

carbide). When you select Croblox you have 

rance of accutacy for many years to come, 

these super-hard blocks will last up to 50_ 


You get this certificate 
of inspection showing the 
dimensions of every gage 
block in your set. 

ike The cost of 
|= all this for a 
Smoller sets in proportion. 


GAGE CO, 12908 triskett Road, Cleveland 11, Ohio 


LARGEST EXCLUSIVE MANUFACTURERS OF PRECISION GAGE BLOCKS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-8-160 
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provide a greater rate of feed in a 
counting or packaging operation. 

Hopper of the units consists of a cast 
drum with cast-in pockets. As the drum 
rotates, the pockets collect a quantity 
of parts, carrying them up to the orient- 
ing chute. 

A stationary retainer plate gradually 


closes the pocket as the 


hopper re- 


volves, capturing the collected parts. 
At the peak of the turn, parts reach 
the end of the retaining plate and the 
product flows into the orienting chute 
and down the track. 
oriented are 


Parts not properly 
rejected back into the 
At the end of the track is an 
adjustable release mechanism that can 


drum. 


be set to release one or more parts at 
a time, 

The unit illustrated is adapted to feed 
four rows of #12 x in. long studs. 
Four studs—one from each track—are 
released each time the solenoid-con- 
trolled release mechanism is actuated. 

U. S. Engineering Co.. 40-24 22nd 


St.. Long Island, N. Y. T-8-28 


USE READER SERVICE CARD ON PACE 
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Die Separator 


Demountable die separator, for use in 
conjunction with the lift tables, has 
heavy-duty all steel welded construction, 
is quickly and easily secured and mount- 
ed to the lift and table base. 
of rolled steel tube is 


Cross bar 
equipped 
with two clamps which are movable on 
the cross bar enabling adjustment to 
fit any width die set. Clamps are capable 
of suspending 2000 IL. 

The die separator when mounted on 


The Tool Engineer 
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the lift table has a height of 62 in. from 
floor to bottom of cross bar. A width of 
30%4 in. and a table clearance of 14 in. 
when table is raised to its highest posi- 
tion. 

Dept. DS, Lexco Engineering & Mfg. 
Corp., P. O. Box 161, Colmar, Pa. 

T-8-29 


Drill Chuck 


Each part of this Swedish precision 
drill chuck, called the Rapid, is hard- 
ened and precision ground. It is an au- 
tomatic tightening chuck, without key. 


There is no slipping and chewing of 
the drill shank. 

Ball bearing construction makes 
opening the chuck after operation easy 
even after heavy cutting. Spindle and 
ball bearings are protected against dirt. 


Karl A. Neise, 404 Fourth Ave., New 


York 16, T-8-30 
Boring Head 
Designed for installations where 


space is limited, the precision borer, 
called Hydro-Borer Model S-6 has over- 
all dimensions of 2914 x 634 x 334 in. It 


can be easily mounted on workholding 
fixtures or assembly jigs 

A principle of positive feed by oil 
displacement is used on the unit. Rate 
of feed is variable in two ranges: from 
0.002 to 0.004 in. and from 0.0035 to 
0.007 in. 

Spindle diameter is 1'4 in. with a #2 
Morse taper. The taper can be supplied 
cen 
tric taper permits increasing bore diam 
eter a total of 0.014 in increments of 
0.001 without resetting the tool bit 


either concentric or eccentric. 


The S-6 is capable of boring within 
a tolerance of 0.0003 in. and producing 
a finish of 30 microinches or better. 

Greenlee Bros. & Co., Rockford, Hl. 

T-8-31 


Carbide-to-Steel Bond 


Using a material called Weldalloy, 
carbide can be joined to steel in a union 
strong enough to stand up under any 
punchpress production without separa 
tion 

Weldalloy is made in two. series 
Weldalloy A is used as an intermediate 
joining material between carbide and 
steel, forming an excellent cushion be 
tween the two. Hardness can be varied 
from 20 to 50 Ry. Heat treatment can be 
applied to air hardening steel after join 
ing with carbide so that entire piece 
may be brought to any desired hardness 

Weldalloy B alloys are used as casing 


materials to reinforce carbide inserts 


Since we standardized on 
LAMINA GUIDE PINS and BUSHINGS” 


LONG SHOULDER TYPE. 
Large clamp. Bearing surlace 
contains pin during entire 
stroke. to pin diameter 


SHORT SHOULDER TYPE. 
for die space, more bearing 
space within die 7 
lengths, pin sites te 2 


“We have increased our hits between grinds on high speed precision 


dies up to ten times more than we previously hod since we stand 
ordized on Lomino Guide Pins and Bronze-Plated Bushings. And 


NUT TYPE.for wide range 
of general purpose require- 
ments. Available in 3 snes, 


thot, as quoted from a user letter, is just one reason why it pays to 1 te 2° pin diameters 


specify Lamina os your standard, too 


You'll find, in addition, that Lamina Guide Pins and Bushings prolong 
die life, improve quality control, reduce downtime and cut costs 

becouse the special tool steel of Lamina Guide Pins is uniformly heat 
treated, spray quenched and precision ground to resist wear, bend 


ing, “mushrooming 


and because Lamina Bronze-Plated Wring-Fit 


Bushings ore strain relieved and pre-finished on the LD. to assure 


distortion-free smooth operation, proper lubrication, positive align 
ment. What's more, theres a Lamina Guide Pin and Bushing for 


every die set need 


SPECIAL PINS AND BRONZE-PLATED BUSHINGS for ony application 
. tailered te your requirements. Send prints lor prompt quotation 


\ 


= \ WRITE NOW FOR NEW 40.PAGE 
| CATALOG SHOWING ENTIRE LINE! 


REMOVABLE TYPE 
Designed for vse 
wherever pin removal 
is Offered in 
| tol 


DIES AND TOOLS, INC. 
P.O, BOX 31, ROYAL OAK, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-8-161 
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Readily machinable, 
range is 80 to 100 R,., as molded 
The Weldalloy process can be applied 
to any grade of carbide 
Welded Carbide Tool Co.. Inc 
Colfax Ave., Clifton, N. J 


their hardness 


62-68 
T-8-32 


USE READER SERVICE CARD ON PACE 
167 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Portable Air Tool 


Designed for fast automatic fastening, 


the Cyclamatic has only two internal 


moving parts. Because of its construc- 
tion, there is no need for springs; the 
piston is automatically returned by air 
without loss of pressure to the atmos- 
phere. The tool can be fired at the rate 
of 350 cycles per minute. 

The Cyclamatie drives Cal-Nails up 


to 2-in. size with a single stroke in hard- 


DING PUNCHES «n> DIES 


STANDARDS 


ROUND SQUARE BLANK RECTANGULAR OBLONG PILOT 
= 

= 
SLUG EJECTOR PUNCHES 


TYPE R DIES 


HIGH SPEED BEVEL 


TYPE R DIE TYPE P DIE 


& SHOULDER HEAD QUILLS 


COMPLETELY INTERCHANGEABLE 


SHIPMENTS FROM STOCK 


CHOICE OF STEELS 


HIGH QUALITY 


SPECIALS 


Send prints or sketches 
for quotation on your 
requirements. Prompt 
deliveries —reasonable 
prices. 


LONG LIFE 
LOW COST 


PUNCH & DIE RETAINERS 
Tough alloy retainers accu- 


rate machined for Ring 
Punches and Dies. Ease of 
mounting saves time and 


money. 


WRITE FOR ILLUSTRATED CATALOG 105 


RING PUNCH & DIE, INC. 


FENTON PLACE 


JAMESTOWN, NEW YORK 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-162 
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woods, and it can be used with Calwire 
industrial staples up to a 14-ga (15% 
in.). 

California Wire Products Co., Inc., 


Visalia, Calif. T-8-33 
Hydraulic Sump Filter 


One-piece hydraulic sump filter is 
made of sintered powdered metal which 
gives controlled depth of filtration while 


providing large filtering area and high 
flow capacity with negligible pressure 
drop. 
There are 6 ranges of flow capacity 
from %4 through 1% in. pipeline sizes. 
Arrow Tools Inc., 1947 S. Kostner 
Ave., Chicago 23, Il. T-8-34 


Press Unloading 
Equipment 


Improved jaw cylinder and jaw de- 
sign provide this press unloading equip- 
ment with an unusually strong grip- 
ping force. 

Gripping area in the jaw itself is 
small to give maximum gripping force, 
and tough steel inserts 
when the 


(self-clinging 
jaw is closed) are easily 
replaced without cotter key or solder. 

A Sahlin type rod end piece on the 
piston rod allows the jaw to float inde- 
pendently of the cylinder, avoiding 
tendency to bind and back-pin failure. 
It also lessens wear on bushings when 
the jaw is extended. Back cushion of 
the cylinder can be removed or replaced 
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4 NEW! 


quickly. All parts are tooled to insure 
interchangeability, and the fasteners 
used throughout are standard tool-crib 


items 
Sahlin Engineering Co., Ine., Bir- 
mingham, Mich T-8-35 


Dial Test Indicator 


Verdict Model C dial test indicator 
has a '4 in. spigot as well as a side 
clamping holder which permit unlim- 
ited positioning of the instrument. 

The tool is designed with a rotatable 


bezel, reversing lever and ratchet con- 


tact point. The 1 in. dial, clearly cali- 
brated for easy reading in 0.001 in. 
graduations, has a 0.030 in. range. 
Distributed by Transocean Trading 
Co., 6453 Santa Monica Blvd., Los An- 
geles 38, Calif T-8-36 


Machine Control Unit 


A fully-contained electronic package 
control was developed for use on shears 
and other machines that cut and fabri- 
cate sheets of metal, plastic, fiber and 
other materials. 

Originally designed for controlling 
the operation of a large shear in a sheet 
metal plant, the unit is adaptable to 
controlling the operation of many types 
of machines and the working of varied 
materials 

Designated as a Sensory Shear Direc- 
tor, it has electronic touch sensors and 
a photosensor, combining to control the 


shear for insuring correct dimensions, 
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Many plants lose a good part of the potential benefit ‘in their 


AY T 


OOLING 


throwaway tooling programs. But the lost advantages can be 
regained by using MicroDex inserts. They are processed by a 


new technique to give you a 2 
away tooling efficiency. 


% gain — or more —in throw- 


BELOW ARE THE FEATURES REQUIRED IN AN INSERT 
FOR PEAK THROWAWAY TOOLING PERFORMANCE: 


DIMENSIONAL ACCURACY — You want, of course, to be able to index 
or replace an insert and get the machine under way again without 
resetting the tool or taking trial cuts. So, dimensional requirements must 
be far more rigid than formerly thought necessary. (On turning, for 
example, an insert error is doubled on the part.) 


Corner angles = Radii must be 


must be right accurate and 
equal 


Turnover in- 
serts must have 
square sides 


Valenite MICRODEX in- 
serts are ground by an 
exclusive new method to 
give you the most accurate 
inserts obtainable. 


TRUE RADIUS TANGENCY — Corner radii 
must be truly tangent to the sides. If not, 
the insert will cut on a sharp point, This 
reduces insert wear life and makes for 


part finish, 


Valenite MICRODEX cor- 
ner radii are always per- 
fectly tangent to give you 
better throwaway service. 


FINE SURFACE FINISH~-A micro 
finish on the insert is essential if you 
want smooth cutting, good part finish 


and long insert life. 


Compare M/CRODEX! Fine 
finish is a bonus advantage 
of the MicroDex processing 
technique. 


PREMIUM QUALITY MATERIALS — Processed by advanced methods in the 


world’s finest carbides plant, 


only the choicest raw materials are 


used in. MicroDex inserts. Yet you pay no more for them than for 


PROVE IT FOR YOURSELF! 


other inserts! 


1. Before approving any inserts for use in your plant, check their 


suitability with the Valenite insert checking kit. (Consists of 


comparator fixture, 


inserts. Then specify 


dimensional 
squares, triangles and diamonds.) * 

2. Run a side-by-side comparison of insert life, machine downtime, 
part accuracy and finish using MicroDex inserts and any other 


the insert that gives you more of the 


templates for all standard 


advantages inherent in throwaway tooling! 


*For complete information write to Valenite’s Technical 


Services Dept. 


PIS oF me Vath man 


Request Catalog A 
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straight sides and square corners. To- 
83 | G 6 FO talizing counters record number of 
9 sheets fabricated and number of actual 
pieces obtained. 


The package device is furnished com- 
plete with all external sensors and 


photocells, requiring only connection to 


4 power source and mounting. _ Dimen- 


i sions are 20-in. height x 16-in. width x 
R Oo A RY A Fi = o-in. depth. 


Sensory Inc.. 504-252 Pleasantville 
Rd., New Vernon, N.J. T-8-37 
of extreme accuracy... 


USE READER SERVICE CARD ON PACE 
167 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


can take loads 
up to 5O tons! 


Cylinders 


Two lines of Allenair cylinders, 
Types AN & BN, have a fork type rear 
head for mounting. stainless steel rods, 
Nylined bearings, high tensile alumi 
num heads, honed brass or steel tubing 
treated for corrosion resistance, and a 
choice of fixed or adjustable cushions 


A 


Indexing is semi-automatic or full-automatic, as desired, and for either end or both. Bore sizes 
available include I's. 2, 2% 
guaranteed accurate within 10 seconds of arc. It will repeat 3 and 4 in. 


Type BN cylinders use cups for the 
consistently to within 5 seconds! Never before has a big piston head seals factead of the O-ring 


production table been built offering such precision. Using packing which is used on Type AN. 
Double packing for the red gland also 
master indexing gears, this Lapointe Rotary Table cannot is provided on the Type BN. All eylin- 


ders are available as double-acting or 


lose its accuracy, regardless of the weight of the workpiece! single-acting spring return. 


The A. K. Alien Co.. 57 Meserole 
Ave.. Brooklyn 22, N. Y T-8-38 


For programming, for tracing. Although originally developed 


by Lapointe as a broaching fixture, in smaller sizes, this 


| Drum Lift 
Rotary Table can now be purchased separately and used for 


“eo Model BM 3 High Boy Sterling hy- 
other machining purposes. Any external form can be milled draulic drum lift, will lift drums and 


containers to a maximum height of bet- 
or contoured to extreme accuracy. It will tilt to 90°. Can ser then 72 ja. for case in pouring com 
be made in any diameter from 30” up to 120”, tents into mixing vats, tanks, etc. 

The hydraulic jack is actuated by a 
foot-operated pedal and will lift at the 
rate of 1'% in. per pedal depression. 
Lifting weight capacity is 750 lb. It is 
mounted on 4 in. oil, gas and spark- 


Write for illustrated Bulletin RT-1 


proof ball-bearing casters for easy ma- 


neuverability and safety in hazardous 


areas. A floor-lock holds unit rigidly 
in position, and a drum lock holds 


THE LAPOINTE MACHINE TOOL CO. 
HUDSON, MASSACHUSETTS — A. 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS known to be the best in 


OF BROACHING MACHINES AND BROACHES B R OAC H I N G 


drums in pouring position. _Release of 
drum lock permits rotating drums 360 


The Tool Engineer 


LAPOINTE 
a. ‘ 
| 
— 
| 
d 


deg for mixing contents before pouring. 
The unit can be equipped with a 
girdle to handle either standard 55 gal 


or 30 gal steel drums or fibre contain- 


ers up to and including 23 in, dia. Spe- 
cial girdles for handling cylinders, car- 
boys and other steel barrels are also 
available. 

Dept. TE, Sterling, Fleischman Co.., 
P. O. Box 94, Broomall 3, Pa. T-8-39 


Heavy-Duty 
Milling Cutter 
This Manchester heavy-duty inserted. 


face mill cutter. made of SAE 4140 


heat-treated steel can take 24% in. dia 


cut. Shear cutting action of the double 
inserts offer a fast, well finished sur- 
face. Carbide inserts can be changed 
quickly and are easily reset with a tool 
etting gage, furnished with each cutter, 


which assures equal tooth load. Settings 
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SPECIAL roouine? 


DEVCON A 
| DRILL JIG 


Make complicated jigs, 
fixtures and 
holding devices 
Total working sime for this accurate, low-cost, in MINUTES with 
durable drill jig —just 35 minutes 


Pp ASTIC STEEL. A-DEVCON PRODUCT 


20% PLASTIC 


80% sTee. 


PLASTIC STEEL makes a precision form of the original 
part .. . without shrinkage or distortion, Handles like 
modeling clay . . . hardens to strong, tough metallic 
piece. PLASTIC STEEL can be sawed, naaell Ge ground 
with metal-working tools. It has extreme strength, 
adhere to most materials, will not rust or corrode. z 
PLASTIC STEEL will save time and money . . 
machinery . . . filling holes in castings . . 
leaking tanks or pipes . . 


. repairing 
. mending 
. making forming dies . 


every plant can use PLASTIC STEEL, 

FREE BOOKLET describes PLASTIC STEEL and other 
Devcon products — write for your copy today. 
Nationally distributed by leading Industrial Suppliers 


DEVCON CORPORATION 


< Endicott Street, Danvers, Mass. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-165.1 


"100 HOLES P.M. 


1 NEW HERMES 
A\\\\\ 


—_ Printed circuit plates 
now accurately drilled 
by unskilled labor from 
enlarged template by 
air activated feed. 


Catalog TP-1 
describing 
pneumatic 
attachment 


new encravinc MACHINE CORP 
13-19 University Place, New York 3, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-8-165-2 
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Inserts 
sharpened on off-hand grinders 
\ special double V-clamp design makes 
registering 


can be made at the mgachine. 


can be 


automatic 
The tool is available with % or 1 in. 
dia shanks 
Portage Double 


Ave 


Quick 
Akron 


Inc., 1054 
Ohio, T-8-40 


Sweitzer 


Holding Device 


This Tork-lok fixture (drawbar mod- 
el) 


adapter into which is incorporated the 


combines the arbor with a flanged 


actuating mechanism for the arbor. 
Seven fixtures cover the range from 
Vy to 2%e in un 


Operations on which the holding de- 


vice 1s 


13 
surface grinding, gear M 


useful include drilling, reaming, 


lapping milling 


shaping, gear hobbing, burring. It also 
offers possibilities in automation type 


its and in built-up gaging units. 


N. A. Woodworth Co., Sales Div., 
00 E. Nine Mile Rd., Detroit 20, 
ich. T-8-41 


permit fast and easy grinding of form relief, a 
tion of form and radial relief, tapered cylind 
Straight cylindrical. 


easier to handle-—-has positive control 
bility—rugged construction 
provide the finest precision work. 


greate 


CHECK THESE FEATURES: 
1. Long-life holders 
2. Reduced machine down-time 
3. Replaceable carbide tips 
lower operating costs 
4. Carbide tip concentricity 
accurate to .0003”" 
5. No regrinding of holder... 
only carbide tip is reground 
6. Replaceable carbide tips 
cost less to stock. 


780 WEST MAPLE ROAD © BOX 174 
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Simple, speedy set-ups on this accurate attachment 


Model 500 Circularity Grinding Attachment is faster— 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-166 


CIRCULARITY GRINDING ATTACHMENT 


You Can Grind Tools 


is engineered and built to 


combina- 
rical and Like These On A 
DETROIT REAMER 
r adapta- CIRCULARITY GRINDING 
ATTACHMENT 


BIRMINGHAM, MICHIGAN 


Wire Trimming Machine 


Motor-driven wire trimming machine 
for high production runs is simple to 
Wire products simply 
guided by the operator along the cut- 
ting The 


operate. are 


die. machine gives a clean 


cutoff and operates at 450 strokes pet 


Maximum capacity is 


The 


plete with a 


minute, 


diam wire. machine comes com 


‘4-hp motor. Special 


round-bottom cut-off dies also are avail 


able for a variety of work 

A scrap ejection feature causes scrap 
to automatically drop into scrap collec 
tion box. 

Artys Sales Co., 11 
York 4, N. Y. 


Broadway, New 


T-8-42 


USE READER SERVICE CARD ON PACE 
167 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Air Hammer 


20-02 air hammer incorporates a 


metering trigger which lets the operator 
control blows per minute from 0 to 13,- 
000. The tool, designated the Bantam 


Bully air hammer, measures 6 in. long 


The Tool Engineer 
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Plecse send me further information as indicated below: 


DESCRIPTION 
Carbide Drills—Catalog contains data on Ace “Ground-from-the-solid” 
drills and HSS. drill blanks. (Page 169) 
Carbide—“Grade A ... Metallurgical Facts and Application Tips” gives 
engineering details. (Page 44) 


Carbides—Carmet catalog contains data on all carmet grades and on carmet 
blank tools and gives engineering applications. (Page 16) 


Broaching Machines—Practical broaching methods described in bulletin 
A711. (Pages 58-59) 
Lathes—Deluxe model Pacemaker illustrated and described in bulletin 
116. (Page 9) 
Saws—Marvel catalog gives story on Marvel metal-culting saws. (Page 179) 


Drilling Machines—Bulletin 252 describes single and multiple-operation 
drilling machines. (Pages 180-181) 
Air-Power Devices—Package work units, work and tool feeders, holding 
devices, air motors and controls described in Bulletins ML-3 and BM-25. 
(Page 63) 

Special Machines—“The Art of Blanchard Surface Grinding” and 5th edition 
of “Work Done on the Blanchard,” give engineering details. (Page 46) 


Rivets—Catalog contains engineering data and rivet specifications. 
(Page 178) 


. Special Machine—Cincinnati 28” vertical Hydro-Tel milling machine de- 


scribed in Cataiog M-1773-2. (Page 232) 


Shaper—Bulletin “Cincinnati Rigid Shapers” gives applications and engi- 
neering specifications. (Page 211) 


Cutting Tools—Catalog O contains data on Circle R slitters, (Page 155) 
Special Machines—Catalog D describes Alexander die sinkers and other 


special British machines. (Page 216) 
Multipress—Catalog ASY-5 describes Denison hydraulic multipress. 
(Page 271) 


Special Tooling—DeVlieg Microbore catalog lists 332 standard, general- 
purpose boring bars. (Page 43) 


Projectors—“Projection Gaging with Kodak Contour Projectors” describes 
Kodak simplification of measurement problems. (Page 67) 


Cutting Tools—Catalog contains listing of Elgin line of solid carbide end 
mills, drills, reamers and burs. (Page 243) 


Carbides—Booklet contains data on carbide engineering. (Page 216) 


.- Carbides—Three new carbides described in Bulletins SL 2101, SL 2096 and 


SL 2079. (Page 247) 
Broaching Machines—Circular No. 503 describes Footburt continuous sur- 
face broaching machines. (Page 26) 


Microscope—Bulletin 147-56 describes models and gives specifications for 
toolmakers’ use. (Page 188) 
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oi TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 


ervice 


Literature 
Number COMPANY DESCRIPTION 
A-8-13 Gisholt Machine Co...............++.. Special Machines—Booklet “Superfinishers” explains Gisholt super-finishing 
process. (Pages 12-13) 
A-8-42 Greenlee Bros. & Co................. Automatics—Catalog A-405 contains information on Greenlee automatic bar 
machines (Page 42) 
A-8-189 Dies—Catalog contains case histories and engineering specifications. 
(Page 189) 
A-8-16i Lamina Dies and Tools, Inc.......... Press Supplies—Catalog contains information on guide pins and bushings 
for regular or special applications. (Page 161) 
A-8-256-2 Lovejoy Tool Co........ccssccreccces Cutting Tools—Catalog 33 describes Lovejoy milling cutting arbors and 
flywheels. (Page 256) 
A-8-215 dunt Air Tools—Catalog describes Mall line of air tools. (Page 215) 
A-8-245 The McKay Machine Co.............. Special Machines—Booklet contains data on McKay press feed and cut up 
equipment. (Page 245) 
A-8-250-1 W. F. Meyers, Inc.............:...... Cutting Tools—Bulletin No. 52 contains data on solid carbide or carbide 
tipped tools. (Page 250) 
A-8-203 Oakite Products, Inc.................. Special Products—“How To Strip Paint” and “Here’s the Best Short Cut in 
the Field of Organic Finishing” describe better ways to strip paint. 
(Page 203) 
A-8-200 Ortman-Miller Machine Co........... Cylinders—Bulletins 101A and 105 describe removable rod gland cartridge, 
exclusive with the O-M series T-H hydraulic cylinder. (Page 200) 
A-8-224-1 Pangborn Corp. .....:..ccccscesssccees Special Machines—Pangborn Hydro-finish described in Bulletin 1403. 
(Page 224) 
A-8-259 Perry Equipment & Engineering Co....Machine Attachments—Vibratory parts feeders described in Bulletin 365. 
(Page 259) 
A-8-269 Cutting Tools—R and L tap and die holder and other R and L turning tools 
described in catalog. (Page 269) 
A-8-218 Cylinders—Catalog No. 106 gives drawings, specifications, cutaway views, 
tables and diagrams of Rivett 1500-psi cylinders. (Page 218) 
A-8-156 Rockford Clutch Div. 
Clutches—Bulletin shows typical installations of Rockford clutches and 
power take-offs. (Page 156) 
A-8-50 Air Tools—Bulletin 51 describes Rotor 180 cycle tools and Bulletin 48 de- 
scribes Rotor 360 cycle electric grinders. (Page 50) 
A-8-57 Sundstrand Machine Tool Co........ Special Machines—“Engineered Milling Production” available in Bulletin 
No. 782. (Pages 56-57) 
A-8-229 The Thompson Grinder Co........... Surface Grinders—Booklet gives facts on new Thompson Hydra-Cool Hy- 
draulic System. (Pages 228-229) 
A-8-150 Tomkkine-Johngon .......60scseseeee: Cylinders—Catalog SM56 gives engineering details on Spacemaker line. 
(Page 150) 
A-8-204-1 Twentieth Century Mfg. Co........... Cutting Tools—Catalog lists reamer selection and gives tool specifications. 
(Page 204) 
A-8-248 Verson Allsteel Press Co............ Presses—Catalog G-57 presents basic data on all types of Verson presses. 
(Page 248) 
A-8-217 Waldes Kohinoor, Ir.................. Grooving Tool—Waldes Truare grooving tool described in technical manual. 
(Page 217) 
A-8-234 WE ....Metal—Bulletin No. 57-1 WM tells “inside story” on grades of tungsten 
carbides. (Pages 233-234) 
A-8-212 S. B. Whistler & Sons................ Dies—Catalog describes Whistler adjustable perforating dies. (Page 212) 
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Long length drills for 


general purpose drilling! 


TAPER LENGTH DRILLS 


Feature for feature, you can't beat Ace Taper Length 
Drills. First, because they're made of the finest qual- 
ity high speed steel properly heat treated to assure 
the ultimate in uniform hardness. Second, because 
they're produced by the Ace-originated ‘“ground- 
from-the-solid” process to give them smoother, more 
highly polished flutes with keener, stronger cutting 
edges. And finally, because they cut faster, last longer, 
give you more production per drill at lower cost. 


Call your local Ace Drill Distributor today! 


WEW CATALOG covers the entire line of Ace 
“Ground-from-the-Solid” High Speed Steel 
and Carbide Drills, Reamers, Drill Blanks , 
and Special Drills. Send for it today! 


| ACE DRILL 


ADRIAN, MICHIGAN 


ORIGINATORS OF GROUND-FROM-THE-SOLID 
INDICATE A-8-169-1 


August 1957 


and uses 6.5 cfm at 90 psi. 

Twenty-four different tools for 
ing, chiseling, peening, metal-cutting. 
star drilling, ete., are available for use 
with the hammer body. A slip chuck 
snaps the various tools in or out easily 
and can be locked in eight diflerent po 
sitions. 

Superior Pneumatic & Mfg., Inc., 4758 
Warner Rd., Cleveland 25, Ohio. 


T-8-43 


seal- 


Turret Drive for 
Self Indexing Lathes 
Hydraulically 


called the 
powering 


operated turret drive 
Hydrive, is available for 
lathes from 


bench size up to No. 5 turret lathes. 


self-indexing 


The unit is used to automate the 
turret, feed the cross-slide, change spin- 


dle speed, advance bar stock, reverse 


direction of spindle rotation for tap 
ping, and open and close the collet, 
With the drive it is possible for one 
man to handle two machines or check 
and inspect parts while a lathe is run 
Hydraulic 


ning. operation of the ma 


chine results in steady, direct mo iva 
tion. 
Acme Industrial Co., 200 N, 


St., Chicago, 


Laflin 
T-8-44 


Testing Machine 


_ called the Air-O 
Stress-Rupture and Creep testing ma 


Combination device 


chine, is air operated and provides ver 
satility for all types of stress rupture 
and creep tests. Applied load is indi 
cated on a large dial at the top of the 
machine. Amount of elongation under 
a prevailing load can be plotted auto 
matically on a built-in electronic re 
corder, an optional feature. 

Available in 12,000 or 20,000-lb ca 
pacities, this machine meets all ASTM 
and Federal requirements for accuracy 
Infinitely selectible 


plied and maintained for any period of 


loads can be ap 
time from minutes to years. This accu 
rately regulated load is maintained on 
regardless of 


the specimen physical 


changes. Separate temperature controls 


enable the operator to select any fur 


LAVALLEE 


L«I 
DRILL & 
REAMER 
BLANKS 


MIRROR 
FINISH 


AVAILABLE 
FROM STOCK 


Drill Blanks 
up to'%” +,0000", .0003” 
over 4” +.0000", ~ .0005” 


Reamer Blanks 


upto 4%” +.0002”, —.0000” 
over +.0005”, —.0000” 


Fractional Sizes Ag” thru 1” 
Wire Gage Sizes #1] thru #80 
Letter Sizes A thru Z 
Complete Sets 

Any size from 0135” thru 1.0000"! 


“the reamer specialists” 
LAVALLEE & IDE, INC. 


CHICOPEE, MASS. 
INDICATE A-8-169-2 
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hace testing temperature up to the lim 
it of the unit--1800 or 2000 F 

Operating simplicity and few moving 
parts incorporated this machine, 
minimize maintenance, Compact con 
struction and comparatively light 
weight make it possible to move or op 
erate the unit without leveling or erec- 
tion of a special foundation 

linius Olsen Testing Machine Co., 
987 Kaston Willow Grove, Pa 

T-8-44A 


Gear Motor 


Shaft mounted gearmotor, designated 
Shaftrol, has a built-in potentiometer 
that provides remote indication and con 
trol for valves, variable speed drives, 
yates, jacks, and variable displacement 
pumps. The potentiometer may also 
serve in bridge cireuits of automatic 
control systems, Control may be by 
dial control, by push button (as indi- 
cated in the photograph) or it may be 
automatic from limit switches, control 
lers or proportioning devices 

The unit mounts on any shaft that 
normally takes a handwheel, knob on 


lever from to Loin. in) diameter 


through use of a mounting shaft collar. 
A torque arm compensates for any run- 
oul that may be present in the shaft. A 
wide range of operating speeds and 
torques can be had by specifying the 
desired ratio of the 3 or 4 stage redue- 
tion gearing. A variety of potentiometer 
gear ratios are available to provide full 
scale defiection of the calibrated meter 
for rotation of the driven shaft from 
1/6 to 40 or more revolutions. 

When the potentiometer is used as a 
part of a bridge circuit, the standard 
Shaftrol provides follow-up accuracies 
of + 1/5 percent of full seale. With 
precision multiturn potentiometers, ac- 
curaries of 1/25 of | percent can be had 
with counter read out if preferred. 

The Jordon Co., Ine., 3235 W. Hamp- 
ton Ave., Milwaukee 9, Wis. T-8-45 


Wheel Dresser 


Designed to reduce the precision 
dressing of grinding wheels to a simple 
routine operation, the Tangi-Matie 
quickly dresses grinding wheels to any 
form. Accuracy is insured by form- 
dressing at the wheel bottom, thus 
avoiding errors on grinders where the 
spindle is not exactly true with the 
chuck, Grit particles dressed from the 
wheel are thrown away from the dresser 
for clean, safe operation. Wheel guard 
need not be removed during the opera- 
tion. All corners of the dresser are un- 
dereut to facilitate cleaning with an air 


jet. The Tangi-Matie can be operated 
either right or left handed. 

The self-contained tool has its own 
direct reading scales to facilitate set- 
ups. After the diamond is zeroed to 
the master setting block, all settings 
are made by means of the direct read- 
ing mecrometer-ly pe adjustment for the 
desired radius, and the direct reading 
dial and vernier for the desired angle. 
Tangent settings are milled in degrees 
and minutes for accuracy. 

Threadwell Tap & Die Green- 
field, Mass T-8-46 


Jigborer 


Worktable of Model 35-NC jigbores 
can be positioned longitudinally and 
crosswise in accordance with readings 
in 0.0001 in. by optical setting devices 


scanning precision scales located in the 


Basic Equipment for 
Higher Precision 


P & W STANDARD 

MEASURING MACHINE 

... is used throughout industry 

to measure gages, tools and finished 
products for diameter, length, round- 
ness, straightness, parallelism and 
taper direct to .00001” with con- 
trolled measuring pressure. 


P & W PRECISION GAGE BLOCKS... 
are the basic standards of precision 
in thousands of plants. Guaranteed 
for size, parallelism and flatness 
within a few millionths of an inch. 
HOKE Blocks (square type) and 
USA Blocks (rectangular type) are 
available in steel or solid carbide. 


P & W ELECTROLIMIT 

MILLIONTH COMPARATOR 

... was developed by 

Pratt & Whitney for checking Pre- 
cision Gage Blocks to a millionth of 
an inch. An essential item of basic 
measuring equipment for every plant 
that must establish and maintain 
truly high master 

standards of accuracy. 
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ELECTROLIMIT COMPARATORS for the 
vitimate in gaging accuracy. Magnifications 
vp to 110,000 times insure accurate indication 
of smallest errors 


AIR-O-LIMIT COMPARATORS 

tremely versatile, check a wide range of pro 
ducts. Readily engineered to your specific 
requirements 


SUPERMICROMETER .. . reads directly to 0001" (.001 mm, if metric). Controlled ELECTROLIMIT SUPERMICROMETER reads 
measuring pressure eliminates operator's errors. Ideal for daily use at mechine or direct to 0002". Used as a comporator, it 
on inspection bench. tells operator at a glance onaemy how much 

a part is over or under the required dimension 


Improve Your Quality and 
Reduce Your Inspection Costs 


PRATT & WHITNEY GAGES AND COMPARATORS | tain higher, more dependable standards of prod 
are available for practically every need and uct precision and quality and in addition 
every product. In this complete line, you will will help you reduce your inspection time and 
find the right gage for use at the machine, on costs to a minimum. Write now for complete 
the bench or in the inspection room. You will information, outlining your quality control 
find that these P&W Gages and Comparators needs. Pratt & Whitney Company, Incorporated, 
make it possible for you to establish and main 16 Charter Oak Boulevard, West Hartford, Conn. 


GAGE BLOCKS . . . CONVENTIONAL GAGES... SUPERMICROMETERS .. . STANOARO MEASURING MACHINES . . COMPARATORS... AUTOMATION ANG CONTINUOUS GAGES 
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saddle and knee. Table size is 334% x 
12 in. Table movements are 214% x 12% 
in. Lead serew nuts are adjustable. 

Spindle drive is by 24% hp a-c motor. 
Spindle speeds are infinitely adjustable 
from 96 to 1720 rpm. Spindle has No. 
3 A.S.A. taper and quick-acting tool 
retainer nut, 

Power feed at 3 rates is provided for 

5'% in. boring depth. 
The machine can be equipped with 
coolant system, machine light fixture, 
optical centering device and a variety 
of work-holding devices. 

Manufactured by G. Matheys of Brus- 
sels, Belgium; distributed by Triplex 
Machine Tool Corp., 75 West St., New 
York 6, N. Y. T-8-47 


Detail Press 


This floor model power detail stamp- 
ing machine is used for marking details 
into metal components, A shop air line 
provides power for the tool which can 
be used for marking metal from 1/32 
up to 4 in. thick. 


Shop air pressure requirements vary 
from 20 to # \|b., depending upon the 
depth of impression required. The ma- 
chine can be equipped with dials rang- 
ing from 1/16 to 4 in. 

Only 3 minutes time is required for 
changing dials. All are engraved with 
27 letters, 10 figures, period, fraction 
line and dash. 

Geo. T. Schmidt, Inc., 4100 N. Rav- 
enswood Ave., Chicago 13, Ill. T-8-48 


USE READER SERVICE CARD ON PACE 
167 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Angle-Computer Fixture 


Combination instrument and machine 
fixture, called the Derry Triangulator, 
consists of two 360-deg protractors set 
at 90-deg angle to each other with 
mounting plates top ‘and bottom. By 
the use of quick release clutches any 
compound angle on a spherical are can 
be quickly set, locked and adjusted to 
within one minute of arc. Because of 
its sturdy construction, the device is 


practical for production machine work. 

Common axis center-of-gravity rota- 
tion prevents sag or sway by minimizing 
load leverage. The instrument-fixture 
comes in two sizes with 90-deg load ca- 
pacities of 150 or 300 Ib. 

Steel worm gears on each protractor, 
coupled with clutch type locks, enable 
the instrument-fixture to positively hold 
any angles set on the expanded vernier. 

Machine Tool Division, Service & 
Suppliers, Inc., 706 Kellog Ave., Glen- 
dale, Calif. T-8-49 


Spline Arbor 


Tork-Lok arbor with interchangeable 
collet for splined parts has been de- 
veloped for grinding OD and flanged 
face true to the pitch diameter of a 
coupling housing. The collet locates on 
the pitch diameter of the spline assur- 


Because 
“SEEING IS 
BELIEVING” 


let this film 


show vou how 


THE 
PRATT & WHITNEY 


Electrolimit 
JIG BORER 


@ INCREASES 
ACCURACY 


@ HELPS ELIMINATE 
COSTLY ERRORS 


@ IMPROVES 
WORK QUALITY 


And 
@ REDUCES 
PRODUCTION 
COSTS IN THE 
TOOLROOM 
AND ON THE 
PRODUCTION 
LINE! 


Arrange 


“ACCENT 
ACCURACY” 


Write 
letterhead 
Pratt & Whitney Company, 
Inc., 16 Charter Oak Bivd., 
= West Hartford 1, Conn. 
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PRECISION 


plus BIG CAPACITY 


P&W JIG BORERS WITH 
OPEN-SIDE CONSTRUCTION 


Nearly 6 feet in diameter, the aircraft tooling fixture 
shown above was really big! It required machining 
84 slots and boring 84 holes on the face and machin- 
ing 84 slots on the flange. All 252 slots and holes had 
to be equally spaced and located within + .001” of 
true radial. Handling jobs like this with ease and 
efficiency takes the combination of high precision 
and big work capacity you'll find only in a Pratt & 
Whitney Jig Borer with Open-Side Construction. 
Pratt & Whitney Jig Borers — both Electrolimit and 


End- Measure types — are produced in complete lines 
for every work size requirement. All types and models 
will locate accurate to .0001” . . . and will retain this 
initial high precision and rigidity indefinitely! Get 
complete information now. 

Write for your copy of Circular No. 587. 

Pratt & Whitney Company, Incorporated, 

16 Charter Oak Boulevard, West Hartford 1, 
Connecticut. 
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Press Brake 


The 40 series Cincinnati press brake 
measures 8 ft 6 in. between housings, 
and has an overall die surface of 12 ft. 
Both bed and ram are 
28 in. 
of heavy corrugating and punching dies. 

Stroke of the press is 8 in. and shut- 
height is 22 in. The machine is equipped 
take-off from the main 
shaft for driving automatic feeding and 
units. It has 
clutch control and all-steel, 


permanently 


widened to to permit mounting 


with a power 


air-electric 
interlocked 


withdrawal 


construction. 


Two-speed, totally enclosed transmis- 


TOP FIRMS SHOW 


PROVED SAVINGS 


75% 


in Set-up and 
Grinding Time 


BUILT TO OUR 
SPECIFICATIONS 


WORK P 


SIMPLIFIED | 


Coupon NOW! 


with continuous work inspec- 
and infinite precision 


GRINDING 
CONTROLS 


SIMPLIFIED 
OPERATION 


When working 

with TUNGSTEN 
CARBIDE, STAINLESS 
STEEL, STELLITE or 
TOOL STEELS, VISUAL 
/ GRIND permits a 
semi-skilled operator 
to grind precision 
pieces without con- 
tinued checking with 


Mail this 


' comparator. 

CLEVELAND GRINDING MACH. Automatic inspection 

1680 Eddy Rood Cleveland 12, is accomplished with 

Gentvomen s the built in optical 
Please have your representative call at our plant, ' 

' The most convenient time would be ' comparator. 

(week Visi let 

Phone for appointment isit our plant... le 

g Please send us complete information on the new VISUAL ; us show you how VIS- 
G 

UALGRIND will speed 

NAME TITLE production — cut 

COMPANY 

ADDRESS 
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sion permits operation at 5 or 20 


strokes per minute. 


The Cincinnati Shaper Co., Happle, 
Garrard and Elam Sts., Cincinnati 25, 
Ohio. T-8-51 
Bearings 


a combination 
of stud and nylon roller, are pre-assem- 
bled before offered 


economical where 


These Rolset bearings. 


shipment and are 
as an substitute 
molded nylon parts and studs are pres- 
ently being handled as separate units. 
Self-lubricating quality of the nylon 


roller assures quiet operation, smooth 


rolling action, and resistance to wear 
under loads. 

The stud can be produced of either 
stainless 
It is left soft for 


riveting and can also be 


zine or cadmium plated steel, 

steel or aluminum. 

supplied 

threaded, knurled or grooved for special 

assemblies, 

17 Roselle 
T-8-52 


General Bearing Co., Ine., 
St.. Mineola, N.Y 


Self-Threading 
Lock Nut 


Self-threading lock nut cuts its own 
threads on die-cast or cold-forged studs. 
The fastening operation does the thread 
tightening. 


cutting during the Strong, 
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resilient spring locking action will not 


loosen during service. 
The nuts, in hex form which fits 
standard tools and shanks, consist of a 


thread cutting lock nut and flat washer 
in one piece, in sizes for 4a, “ie and 14 


in. unthreaded studs. It cuts deep, 


clean threads having high torque and 


tensile values and may be removed and 


reused on the same studs. The resilient 


washer base assures 360 deg contact on 


flat or irregular work surfaces, and on 
perpendicular or off-angle studs. 


The nuts are available plain or with 


bonded-in Plastisol sealer for assem- 


blies requiring protection against water 
and dust. 

The Palnut Co., Glen Rd., Mountain- 
side, N. J. T-8-53 


USE READER SERVICE CARD ON PACE 
167 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Carbide Tipped 
Shell End Mills 


Series 400, 3. flute carbide-tipped 
shell end mills, for use with standard 


type C arbors, are designed for face 


milling aluminum magnesium, brass or 


bronze alloys and plastic materials. 


Carbide tips are sandwich brazed to 
the alloy body, making a strong, one- 


piece cutting tool that will safely with- 
stand ultra high-speed operation. 


Three tooth design allows room for 


chip flow, and the odd tooth construc- 
tion results in fine finish on soft ma- 
terials. 


Carbide tips protrude above cutter 
body to avoid snagging the steel body 
with diamond wheel when regrinding. 

Neleo Tool Co., Inec., Manchester. 
Conn. T-8-54 
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give you extra-precision milling 


EXCLUSIVE NEW FEATURES 
OF SCULLY-JONES ARBORS = 
at the same iow cost! uN J 


NEW LARGER 
3) END COLLAR 


(s 


result from these PREMIUM feetures 


1. New, lorger end bearing and collar 
insure perfect alignment; 45 deg cham- 


PREMIUM fer in collar for clearance over fillet 
ACCURACY 2. Bore and outside diameter of bear- 
ing sleeves concentric within .0005 in.; 
faces of sleeves and collars parallel 
within .0002 in. 

}. Arbor and pilot diameter held to 
plus .0000, minus .0005 in, with .0005 
in, minus tolerance. 

4. Taper held within .0002 in., with 
10-20 micro-inch finish. 

5. New, lorger size and grooved OD 
make it easy for operator to identify 
end collars, help to prevent mistakes 


PRECISION 
BEARING 
PREMIUM SLEEVE 


TOOL LIFE 


6. Keywoys stondard in all sleeves 
and collars. Can be keyed to arbor to 


PREMIUM prevent rotation. 


PRODUCTION 7. Trve-running arbor helps eliminate 
premature cutter failure 
8. Adjustable spacing collar speeds ad- 


justment between gang mills and saws 


\ 
9. Forged steel arbors hardened 
throughout to 42-45 Rockwell, "C” SOLID AND 
Sleeves hardened on OD and faces to ADJUSTABLE 
, 60 Rockwell, "C". Collars hardened SPACING 
PREMIUM throughout to 40-45 Rockwell, "C", COLLARS 


ARBOR LIFE 10. Hardened and ground threads for 


orbor nut. 
ll. New, larger fillet increases strength 
at stress point between arbor and shank 


Call your Scully-Jones factory-trained representative 
or distributor for complete information and prices 


PRECISION HOLDING TOOLS 


“Precision Holding” for holding precision 


SHELL END 
MILL ARBORS 


Scully-Jones and Company, 1915 South Rockwell St., Chicago 8, ill! 


For profit-minded tool buyers! 


TOOLITRO 
BOARDS MAPRHES 
Take the human TAP HOLDERS 
element out of Lock-and-eject 
multiple spindle chuck speeds tool 
operations, help changes, increases 
control quality holding power 
and production. 


HEAVY 


/ TAP DRIVERS 
Improved snap-ring 
design increases ac- 
curacy and holding 
power, speeds 

tool changes. 


TURRET 
HOLDERS 
Hardened ond CLOSE CENTER 


precision ground RIVERS 
ES! to resist nicking New design with four- 
and wear, os slot chuck increases 
time, and inspection time sure accurate fesistance to pull-out, 
by as much os 50 percent. tool alignment / keeps taps running true 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-175 
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“TIMING” BELT DRIVES 


Pratt & Whitney 
Model 104 
Electronic Te mplate 
and Cam Machine 


give PRATT & WHITNEY 
vibrationless spindle operation 
at 48 to 11,500 rpm. 


HERE is a modern miracle of machine design: an elec- 
tronically controlled machine tool that works directly 
from a drawing to produce finished metal parts . . . with- 
out the need for costly master formers. Its non-contacting, 
spark-gap tracer disc automatically follows the conduc- 
tive lines of an enlarged drawing to guide the tool in 
cutting highly accurate templates and cams—both inter- 
nal and external. 


In keeping with its embodiment of the latest engineering 
advances, this Pratt & Whitney machine uses Gilmer “Tim- 
ing” ® Belts to drive the spindle at constant angular 
velocities, assuring the finest finishes and maximum tool life. 
Belts can be changed readily to any of three positions, in 
the manner of change gears, to provide various spindle 
speed ranges, permitting use of either High Speed Steel or 
carbide mills and small diameter grinding wheels 

The design engineer for Pratt & Whitney states, “From 
the very concept of this machine the Gilmer ‘Timing’ Belt 
principle was selected, and has proved to be a wise selection 


q 


176 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-176 


giving trouble-free power transfer throughout the exception- 
ally wide spindle speed range of 48 rpm to 11,500 rpm. The 
belts are used to insure positive drive with absolutely no slip 
and vibrationless operation of the spindle.” 

Are you planning one of the “machines of tomorrow”? 
Then follow the example of leading machine tool builders, 
both here and abroad, and design it around the Gilmer 
“Timing” Belt drive—the only type of drive that assures 
positive power transmission without need of lubrication! 
Your NYB&P Distributor can supply you with engineering 
data, as well as with Gilmer “Timing” Belts and pulleys. 


J Proving for 111 years that QUALITY COSTS LESS: 
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Nine executive appointments and pro- 
motions at The Shefheld Corp. involved 
E. M. Hakanson who was appointed 
manager and C, H. Laemmel who was 
named assistant manager of the Ma- 
chine Tool Div. D. H. MeConnell was 
made manager of the Autometrology 
Div. and Henry Boppel and Arthur 
Wiseman were named assistant man- 
agers. Mr. Boppel is a member of 
ASTE’S Dayton chapter. Robert Esken 
became supervisor of autometrology 
mechanical engineering and sales, and 
Charles Brooks was named assistant 
Robert Youngberg was 
appointed supervisor of autometrology 
electrical engineering, and Eugene 
Brinck was named estimator and serv- 
ice supervisor, autometrology. 


supervisor. 


Former assistant superintendent of 
the Carbide Div. of Firth Sterling, Ine.. 
Thomas F. Nakles has been appointed 
general manager of the recently formed 
Firth Sterling (Canada) Ltd. at Brant- 
ford, Ont. 


William H. Welch and Richard S. 
Russell were elected president and vice- 
president in charge of production re- 
spectively of Sleeper & Hartley, Inc. 
Mr. Welch will also continue as treas- 
urer of the company and also will head 


the company’s sales and promotion pro- 


gram. 


At its recent 12th annual conven- 
tion the Industrial Diamond Association 
of America, Inc. elected Willard L. 
Huber of Diamond Tool Research Co., 
Inc., to serve as president for the com- 
ing year. Morris Winston of Diamond 
Drill Carbon Co. is now first vice-pres- 
ident, and Donald J. Wallace of Wheel 
Trueing Tool Co. was made second 
vice-president. Mr. Huber and Mr. 
Wallace are members of ASTE’s Great 
er New York and Detroit chapters re- 
spectively, 


Appointment of Howard E, Morison 
as vice-president of the Ingersol Steel 
Div. has been announced by Borg. 
Warner Corp. Mr. Morison formerly 
was associated with Crucible Steel Co. 


Among recent appointments at Vick- 
ers Inc. was the promotion of Russell 
Dupuis, former Omaha plant manager, 
to the post of manufacturing manager, 
Machinery Hydraulics Div. 

Earlier the company revealed ap- 
pointment of Robert A. Erskine, as 
chief engineer, Industrial Dept., and 
Carl E. Gunther as chief engineer, Ma- 
rine and Ordance Dept. Mr. Erskine 
was staff assistant to the vice-president 
and director of engineering. Mr, Gun- 
ther has been chief engineer of the 
Waterbury Tool Div. 


Union Carbide Corp. has announced 
appointment of Robert M. Briney as 
president of its Haynes Stellite Co. di- 
vision. He has been with the corpora- 
tion since 1924. 


C. Russell Mahaney has been 
elected president and director of The 
Society of the Plastics Industry, Inc. to 
serve for the next two years, He is vice- 
president and director of the St. Regis 
Paper Co., and general manager of its 
Panelyte Div. He succeeds Norman 
Anderson, president of General Mold- 
ed Products, Inc., who was elected 
chairman of the board of directors of 
SPI. 


Andrew L. Pontius was elected a 
vice-president of Illinois Tool Works. 
He will continue in his capacity as gen- 
eral manager of the company's Shake- 
proof Div. 


Two executive appointments re- 
search and operations are announced by 
Jessop Steel Co. Louis A. Carapella 
is now technical director of Jessop and 
its subsidiaries, and Elmer I, Ghrist 
was made general superintendent of the 
company. Dr. Carapella previously was 
a research director at the Metal Div. 
Research Center of Continental Can Co 
Mr. Ghrist has been the company’s di- 
rector of research and metallurgy. 


Thomas T. Arden is new 
president of Robertshaw- 
Fulton Controls Co. succeed- 
ing John A. Robertshaw who 
now is chairman of the 
board. Mr. Arden has been 
executive vice-president 


since 1947. 


Eugene Caldwell is president 
of the Baker-Raulang Co. 
Formerly vice-president and 
general manager of the 
Hyster Co., he succeeds 
Percy L. Douglas who con- 
tinues as a director of that 
organization. 


Philip 5. Hill has been ap- 
pointed executive vice-presi- 
dent of Hyster Co. and is in 
charge of all company op- 
erations. Associated with the 
company for the past 20 
years, he formerly was vice- 
president in charge of sales. 


James C. Mabe, manager of 
plant operations, was elected 
vice-president of Chicago 
Pneumatic Tool Co, and will 
be in charge of all manu- 
facturing and engineering 
operations in the company’s 
six domestic plants. 
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The RIGHT rivet, plus the RIGHT riveting machine will 
4 produce a fastened assembly at the RIGHT low cost 


The correct combination of rivet and ma- 
chine requires expert knowledge available to 
you through Chicago Rivet engineers, 

Anticipated production, type of materials 
to be fastened, assembly shape and its ex- 
pected service life are factors to be consid- 
ered, Decisions must be made on a rivet 
i metal or alloy. Type and size of rivet, shape 
, of head and shank, depth of tubular section 
must be all determined. Are indexing fixtures 
and multiple setters indicated? Can a stand- 
ard rather than a special rivet be used? 
These are the type of questions Chicago 
Rivet Engineers are daily answering for in- 
dustry. Their recommendations are avail- 
able to you without cost. We suggest you 
send a blueprint or sample assembly with 
your inquiry. 


There are 


Machines that will set 


6777777 


Tubular or Split 
Rivets At a Time 


Ke wee & MACHINE 


960 South 25th Avenue [i FOR Your Fites > 


Rivet catalog describ- 
Bellwood Ill. (Chicago Suburb) ing tu 
wler and split rivets 
Branch Factory: Tyrone, Pa. and 26 single and 
multiple avtomatic 

rivet setters. 
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FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-8-178 


Robert N. Kendall was appointed 
vice-president of Colonial Broach and 
Machine Co. He has been serving 
Colonial recently as sales research con- 
sultant. 


Gordon B. Carson, dean of The Ohio 
State University College of Engineer- 
ing, is new president of the American 
Institute of Industrial Engineers. 


Robert F. Rea is new director of 
engineering at Diamonite Products Mfg. 
Co., division of United States Ceramic 
Tile Co. Dr. Rea will be at the new 
research center at Shreve, Ohio, where 
experimental and pilot operations of 
high alumina ceramics are conducted. 


Fluid Controls Institute Inc. at its 
spring meeting elected John S. Leslie 
of the Leslie Co. as president of the 
organization for the coming term. For- 
mer president John C. Koch was 
elected chairman of the board of di- 
rectors, 


New chief engineer for the Formsprag 
Co. is Roger L. Daniels. He previously 
was project engineer for the company. 


Dale V. Cropsey has been named 
assistant to the president of Elgin Na- 
tional Watch Co. where he will speci- 
alize in development of its industrial di- 
visions. He was previously associated 
with Potter & Brumfield, Ine. where 
he was vice-president and director of 
sales. 


William J. Darmody, has been 
named technical metrology assistant to 
Louis L. Polk, president of The Shef- 
field Corp. Col. Darmody, who is re- 
tired chief of the Army Ordnance gage 
center at Frankford Arsenal and for- 
mer mechanical engineer with the Na- 
tional Bureau of Standards will be in 
charge of coordination of Shefheld’s 
basic and advanced metrology and 
measurement standards. 


John H. Froelich has been appointed 
manager of production control for Uni- 
versal-Cyclops Steel Corp. He will be 
responsible for production planning and 
control function for the company. 


Charles W. Stewart of Washington, 
D. C. has been re-elected president of 
the Machinery and Allied Products In- 
stitute. 


Potter & Brumfield, Inc. has an- 
nounced appointment of E. W. Gentz 
as director of manufacturing. He suc- 
ceeds Howard Meuche who resigned 
to become president and general man- 
ager of Universal Scientific Co., Ine. 
For the past nine years, Mr. Gentz has 
been vice-president and general man- 
ager of the automotive division of 
Sparks Withington Co. 
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Broaching Tools 


Pocket-size. 
To Care for 


booklet. “How 
Tools,” offers 


helpful tips on handling of broaching 


24-page 
Broaching 
tools while in use on a machine, when 
being resharpened and during transfer 
in the shop from one department to an 
other. Photos and cartoons emphasize 


Machine 
L-8-1 


various points. The 
Tool Co., Hudson, 


| apoimnte 


Mass. 


Control Valves 


Twelve-page illustrated Bulletin No. 
571 on Quick-As-Wink air and hydrau- 
lic control valves covers sliding sleeve. 
0)-ty pe, 
high-pressure units; 


single plunger, B-type and 
describes construc- 
tion and operation of each valve and 
suited. 
Ohio. 


L-8-2 


which each is best 
C. B. Hunt & Son, Ine.. 


service for 


Salem, 


Moldmakers' Supplies 


Spiral bound, tab indexed, 170-page 
catalog describes and illustrates com- 
plete line of standard mold bases and 
moldmakers’ 


supplies; includes specifi- 


cation tables and drawings and price 
lists; also incorporates section on plat- 
en data and tables. 
letterhead direct to 
Mold Engineering Co., 6686 F. 


ols Rd., Detroit 12, Mich. 


Request only on 
Detroit 
MeNich 


company 


Thread Tools 


Ilustrated thread tool catalog, 
#5701 
thread 
construction, 


Form 


design 


provides information on 


iools discussing their 
advantages and 
tables of dimensions 


Jones & 
Springfield, 


applica 
tions; includes 


I 


T-8-3 


and specifications. 
Machine 
Pipe and Tubing 


illustrated 
story of 


Extensively W-page man 


ual presents stainless steel 


and high alloy Contour 


created by patented welding process; 
covers production, quality control pro- 


cedures, advantages of product and 


applications; separate section devoted 
to titanium tubing outlines its special 
advantages: 17 tables present data on 


hardness, conversion, size range, cor 
information. 

letterhead 
Sales Supervisor 


Proy Wis 


gage and other 
Request only on company 


direct to L. BE. Baker. 
Tube Co., East 


rosion, 
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for free booklets and catalogs—use convenient request card, page 167 


Gaging 


Illustrated, 96-page Catalog No. 36M 
covers company's entire line of precision 
tool and gage equipment including sev- 
eral hundred recently introduced items; 
includes specifications and prices plus 
discussion of 


construction, operation 


and important features of equipment, 
Brown & Sharpe 


Providence, R. I. T.8-4 


Indexed for easy use 


Mig. Co.., 


Honing Tools 
Bulletin No. 


of line of honing tools provide 


570 describes how design 
abrasive 
support for improved wear character 
istics and how the designs are adapted 
to fit individual job 


Shows four major honing tool classifi 


requirements, 


cations with range of sizes and type of 
whist h 
Barnes Drill Co., 


bores for tools are developed 


Rockford L-&8-5 


lrentweld- 


Getic Keasous why 


MARVEL HACK SAWS 


CUT-OFF MORE ACCURATELY --. 


The consistently accurate performance 
of Marve. Heavy Duty Hack Saws is no 
accident. MARVEL engineers knew, many 
years ago, that to produce and maintain 
accurate cutting-off, a hack saw must be 
designed and built like a fine machine 
tool. 

Some of the basic design principles 
built into the modern Margvet Hack 
Sawing System that makes it the most 
accurate cutting-off method you can use 
are 


1. V-Way Design...Greater Rigidity 


Upright and Seddle ore precision machined 

id, integral unit cape- 
ble of withstanding any cutting lead with no 
deft or side 


2. Anti-Friction Bearing Construction 


Anti-triction bell or roller bearings ore used 
ot all load carrying points. Even the strongly 
braced saw frame reciprocotes on heavy 
duty, fully enclosed preloaded ball bearings 
which provide permanent, frictionless rigid- 
ity and trverunning, straight line cutting 
strokes 


3. Minimum Blade Frame Reach 


Clese-coupled design and crank lever action 
of MARVEL Sows eps the saw frame and 
blede reach very short in relation to the ver- 
tical V-we m which the unit is mounted 
This insures optimum rigidity, even under the 
mos! severe operating conditions 


4. Positive Relief Blade Lift 


On the return stroke, positive relief lift raises 
the blade te provide prope cushioned” 
lead-in on the next cutting stroke This pre 
longs biede sherpness, life and accuracy 


5. Rigid Cutting Tool 


Cutting off accuracy requires @ rigidly held, relatively 
short cutting tool MARVEL Unbreakable High Speed tdge 
Hock Sew Biodes, which combine a narrow high speed 
steel cutting edge permanently welded to « tough alley 
steel! body, con be tensioned from 200% to 100% more 
taut than erdinary bledes This provides a most rigid 
cutting edge 


Write for the MARVEL Catalog and the complete story on 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


MARVEL METAL CUTTING SAWS 
ARMSTRONG-BLUM MFG. CO. 


5700 W WOOMMGOAL CHICAGO 39, 


INDICATE A-&-179 
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Atmosphere Control 


Bulletin 5702 describes Certain Cur- 
tain built-in atmosphere control method 
for various type heat treating furnaces, 
telling how it operates and its advan- 
I. Hayes, Inc., 800 Welling- 
ton Ave., Cranston 10, R. I. L-8-11 


tages. 


Die Supplies 


Ilustrated by photos and drawings, 
28-page, spiral bound Catalog No. 56 
discusses company’s supplies for die 
making and stamping industry, empha- 
sizing features which provide speed, ac- 
includes tables of 
specifications and dimensions. Superior 
Steel Products Corp., Milwaukee, Wis. 
L-8-12 


curacy and safety; 


Stainless Steel 


More than 20 tables covering detailed 
data on stainless steel finder, corrosion 
resistance of various stainless steels, 
fabrication properties and weight tables 
per lineal foot in various widths and 
gages included in 32-page illustrated 
booklet on 


also deals 


stainless steel and 


with 


strip; 
proper selection of 
stainless grades and provides index of 
applications in various industries, Ad- 
vertising Dept., Allegheny 
Steel Corp., Oliver Bldg., 
22, Pa. 


Ludlum 
Pittsburgh 
L-8-13 


Gaging 
Well illustrated Magni-Gage folder 


designed to acquaint those who re- 
quire precision gaging with company’s 
service in preparing custom compara- 
tor charts, coordinated staging fixtures, 
photography, aircraft type 
layouts and templates and master art 
work for printed circuits. Industrial 
Lofting and Mfg. Co., Inc., Bridgeport, 


L-8-14 


precision 


Carbide Tools 


Complete line of tungsten carbide 
tools, tool tips, dies, wear parts, Dex- 
A-Tool toolholder) and 
Ceralox (sintered aluminum oxide) de- 


(mechanical 


scribed and Ulustrated in 32-page Cata- 
log No. 357; also includes “Carbide 
Manufacturer's Grade Kecommenda- 
tions” chart. Adamas Carbide Corp., 


Kenilworth, N. J. L-8-15 


Resistance Welding 


Bulletin 8-313 resistance 
welders designed to mass produce elec- 


describes 


trical contact, conductor and terminal 
assemblies; illustrated to show samples 
of welded assemblies, special welding 
equipment and tooling required for 
mechanized handling. The Taylor-Win- 


field Corp., Warren, Ohio. L-8-16 
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Tooling Resin 


data Bulletin T-l on 
Hysol tooling epoxy resin and harden- 
ers includes information on applica- 
tion with regard to both room tem- 
perature and heat curing systems; 
covers properties, cure sys- 


Comparative 


physical 
tems, product description, applications 
and characteristics; also suggests meth- 
ods for industrial tooling, patterns, va- 
cuum forms and fixtures. Tooling Div., 
Houghton Laboratories, Inc., 106 Hough- 
ton Ave., Olean, N. Y. L-8-17 


Lubrication 


Extensively illustrated, 16-page bro- 
chure, “Breaking Lubrication Barriers,” 
covers history and development of 
Molykote line of molybdenum disulfide 
lubricants; offers technical information 
on physical and chemical properties of 
the compound with charts to illustrate 
lubrication achievement; includes cata- 
log type selection table; photos show- 
ing variety of uses. The Alpha Moly- 
kote Corp., 65 Harvard Ave., 
ford, Conn. 


Stam- 


L-8-18 
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V-Drives Throw-Away Inserts 


Well illustrated 46-page V-drive cata- Profiling tools incorporating Kendex 
log, Form F-10, provides convenient throw-away inserts are cataloged in 
source of information on _ fractional Bulletin B-195; illustrated by dimen- 
horsepower V-drives; includes descrip- sional drawings. Kennametal Inc., La- 
tions, complete size data on the Maurey trobe, Pa. L-8-19 
line of V-pulleys, V-belts, refrigeration 
fans and fan pulleys and V-drive ac- 
cessories; special pages show applica- Bulletin No. HD57 offers descrip- 
tion and action pictures. Final section tions, specifications and optional extras 


Positioners 


of book incorporates engineering data for eight different models of company’s 
section to help users select proper gear driven welding positioners rang- 
drive for particular requirements. Re- ing from 500 to 24,000 Ib capacities; 
quest only on company letterhead direct well illustrated with drawings and 
to Catalog Div.. Maurey Mfg. Corp., photos. Aronson Machine .Co., Arcade, 
2915 S. Wabash Ave., Chicago 16, Il. N. ¥. L-8-20 


Your drilling operations become fast, 
automatic, and simple when you have 
Avey-draulics in your shop. Almost im- 
mediately, you increase your productivity 
per man-hour. 

The reasons are clear when you see 
these Avey-draulic features: (1) push- 
button control; (2) automatic cycle— 
rapid traverse, feed, and rapid return; (3) 
jump feed attachment available; (4) multi 
speeds; (5) variable hydraulic feeds; (6) 
2” to 12” stroke; (7) | or 2 horsepower; 
(8) single or multiple spindle. 

For automatic deep hole drilling, 
specify Avey’s exclusive Torque-matic 
control. This automatically withdraws the 
drill for chip clearance——only when neces- 
sary—during your drilling operation. 

For special applications, Avey-draulics 
can be mounted at any angle desired, 

Write for Bulletin 252. 


drilling 


AVEY DIVISION, THE MOTCH & MERRYWEATHER 
MACHINERY COMPANY, Box 625, Cincinnati 1, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-18! 
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Tube Fittings 


All sizes and types of brass fittings 
listed in 48-page illustrated brass tube 
fittings catalog; deals with push-pull 
controls, assembly instructions, data on 
right and wrong ways for tubing a sys- 
tem, tube fitting data and tools. The 
Weatherhead Co., Customer Service 
Dept., 128 W. Washington Blvd., Fort 
Wayne, Ind. L-8-21 


Motors 


Two informative brochures, 51X8581 
on “How To Make a Motor Go ‘ 
and Go, and Go, and Go,” and 51X8582 
on “How To Take Step Seven,” present 
the stories previously told in) 35-mm 
slide films by these same titles on 
construction, care, maintenance and best 
operational procedures of line of mo- 
tors; well explained by text. Allis: 
Chalmers Mfg. Co., Box 512, Milwau 
kee 1, Wis. L-8-22 


Screw Inserts 


Comprehensive 8-page specification 
Bulletin No. 738 on line of Serew-Lock 
inserts contains selection tables with 
thread sizes, insert numbers and sizes 
and complete information on drilling, 
tapping, gaging and installation; line 
drawings and photos illustrate proper 
installation; includes engineering de- 
sign data, military specifications, 
classes of fit and assembly proportions, 
Heli-Coil Corp., Danbury, Conn. 


L-8-23 


Hydraulic Power Units 


Technical data and specifications on 
2,240 different types and models of 
pumps, pressure switches, hydraulic cyl 
inders and line of accessories offered 
in 52-page catalog; well illustrated with 
drawings and charts, Oil-Dyne, Tne 
2117F W. Marquette Rd., Chicago 36, 
Il. L-8-24 


Cutting Tools 


Dimensional drawings illustrate 12- 
page Catalog 257 on high-strength 
oxide-base cutting tools; includes tech- 
nical deseriptions, table of physical 
properties; also lists toolholders and 
dimensions and prices of Stupalox 
throwaway inserts, solid inserts and 
unground blanks. Stupalox Div., The 
Carborundum Latrobe, Pa 

L-8-25 


Sproy Coating 


Custom designed automaty pra 
coating equipment discussed and_ pic- 
tured in bulletin which also outlines 
where such equipment can be used. 
Eclipse Air Brush Co,, 390 Park Ave. 
Newark, N. J. L-8-26 
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HOW MUCH DO YOU REALLY 


PAY FOR MILLING CUTTERS? 


Hidden costs make inserted blade cutters more 


expensive than you think! 


One piece Carbide Tipped cutters 
have many advantages over inserted 
blade cutters-better finishes . .. more 
rigidity ... closer tolerance milling... 
and one piece safety. 


Now here is proof that solid cutters also 
save money hour after hour... day after 
day. Don't be fooled by the “‘do-it-your- 
self” replacement blade cutters-they’re more 
expensive than you think. 


Cutter 
Number 


NELCO TOTAL COST fentacement COST cost 
NELCO lade 


Equivalent of set of 
Sold Tipped Cutter Replacement Replacement REMARKS 
Cutter Biade Cutter Biades* 


10108F 


Cost of Complete do-it-yourself cutter 

and two sets replacement biades| 
31.00 A 75.00 | 18.00° $111.00 + replacement and grinding. 
Cost 3 NELCO Cutters $93.00. 


Cost of Complete do-it-yourself cutter] 

and two sets of replacement biades 
140.00 8 336.00| 84.00° $504.00 + replacement and grinding. 
Cost 3 NELCO Cutters $420.00. 


Cost of Complete do-it-yourself cutter 
and one set of replacement blades! 

50.50 ¢c 116.00) 40.48° $156.80 + replacement and grinding. 

Cost of 2 NELCO Cutters $101.00. 


Cost of Complete do-it-yourself cutter 
and three sets of replacement biades' 

37.00 D 129.00) 33.12° $228.36 + replacement and eas, 

Cost of 4 NELCO Cutters $148.00 


Cost of Complete do-it-yourself cutter 
86.00 292.00] 102.58* and four sets of replacement blades! 


$702.32 + replacement and grinding. 
Cost of 5 NELCO Cutters $430.00. 


"Figures above do 


FIRST COST IS LAST COST with a NELCO one piece 


Carbide Tipped Cut 


move, replace and regrind inserted blades. Every NELCO 


cutter is ready to us 
“hidden costs!” 
every way! 


Send today 


A spare NELCO cutter costs far less in 


not include removing old blades, inserting new blades and grinding. 


ter: No expensive downtime to re- 


e-without delay . . . without added 


for the new Nelco catalog—over 700 


tools, 700 ways to better production at less cost. 


NELCO TOOLS 


NELCO TOOL COMPANY, INC., MANCHESTER, CONNECTICUT 


STOCK OF OVER 3000 STANDARD TOOLS! 
Obtain impartial High Speed Steel, Carbide and Carbide Tipped 


tooling reco 


dations from your Brown & Sharpe-NELCO Distributor. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-182 
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Single Spindle Automatics 


Bulletin describes in detail the 15% 
and 2!% in. Model B automatics empha- 
sizing their construction features, ad- 
vantages and uses; includes closeup il- 
lustrations of features; lists specifica- 
tions. The Cleveland Automatic Ma- 
chine Co., Cincinnati 12, Ohio. L-8-6 


Gage Laboratory 


Well illustrated booklet on “Gage 
Laboratory Instruments and Services” 
offers instructions, specifications and a 
layout guide explaining how manufac- 
turing plants may set up individual 
gage laboratories to meet specific re- 
quirements; representing an up-to-date 
guide lo close control of prec ision 
measurement as an integral part of 
plant-wide quality control; the book 
also dese ribes work and servic es of 
the Eli Whitney Metrology Laboratory 
and illustrates and explains functions 
of the Accutron electronic amplifier and 
gaging instruments. Dept. 700, The 
Sheflield Corp., Dayton 1, Ohio. L-8-7 


Magnetic Chucks 


Line of magnetic chucks, holding 
devices and accessories, described in 
illustrated 28-page pocket-size Catalog 
257; special section incorporates table 
of constants for use with sine chucks 
and sine plates. Hanchett Magna-Lock 
Corp., 383 Maple St., Big Rapids, Mich. 


L-8-8 


Metalworking Data 


Illustrated 50-page Bulletin 38, 
“Computations for Metal Working in 
Presses.” contains information and 
alignment diagrams for computing 
pressure and sustained work capacity 
of presses as well as pressure and work 
requirements of the job the press is to 
do; also gives information, formulas 
and charts on blanking and shearing, 
drawing and reducing, ironing, coining, 
sizing and forging, and extrusion; in- 
cludes tables on properties of metals, 
sheet metal and wire gages and ap- 
proximate diameters of blanks for 
shells. E. W. Bliss Co., 1375 Raff Rd., 
S. W., Canton, Ohio. L-8-9 


Relays 


Information on line of IMP inter- 
changeable and fixed multiple pole 
heavy-duty relays described in detail 
in an 8-page booklet for men who sell, 
specify, install, maintain or use such 
relays; diagrams, dimensional draw- 
ings and photos used to illustrate their 
versatility. The Arrow-Hart & Hege- 
man Electric Co., 103 Hawthorn St., 
Hartford 6, Conn. L-8-10 
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+. Over-pin measurements 


To the Editor: 

With regard to the article, “Exact 
Method for Computing. Over-Pin Meas- 
urements for Helical Forms” (Varnum 
and Johnson, June 1957, pp 116-120), 
I feel insufficient credit was given to 
the priority and quality of my develop- 
ments in this field. The exact over-pin 
measurement of symmetrical helicoids, 
regardless of form, is strictly a geo- 
metrical problem for which I gave the 
first concise solution in terms of exact 
equations. Therefore, the basic Varnum- 
Johnson equation No. | is only a differ- 
ent version of my equation No. 1 in the 
Van Keuren Handbook No. 36, al- 
though derived in a different way. 

The Varnum-Johnson approximation 
is not as accurate as the approximate 
Vogel Master Formula (Approximation 
800, p 200, The Van Keuren Co. Hand- 
book No. 36). For instance, the authors 
use three trials and errors (called “3 
rounds”) in a numerical example pub- 
lished in their AGMA Paper 239.03 
1957, while the Vogel Master-Formula 
needs not a single amendment in the 
same problem. The comparison shows 
further that the error of the first approx- 
imation of the Varnum-Johnson Form- 
ula is 400 times the error of the Vogel 
Master Formula. 

The high initial error in the Varnum- 
Johnson method has been deseribed as 
unimportant because, when an electron- 
ic computer is used, the machine elimi- 
nates the error through repeated caleu- 
lation. My methods are preferable for 
most practical calculations, especially 


if electronic calculating equipment is 


not available. 
Werner FF. Vocer 
Professor of Engineering Mechanics 
Wayne State University 
Detroit, Mich. 


Inasmuch as Dr. Vogel and his work 
are well known in industry, we felt suf- 
ficient acknowledgment was included in 
the article. Also, since much can be 
gained by studying a problem from two 
points of view, we consider publication 
of this fresh approach a service to our 
readers.-ED, 


. «+ tool estimating 
To the Editor: 


We have been putting into use the 
Tool Construction Estimating Proce- 
dure outlined in your May 1956 issue 
of “The Tool Engineer.” and we have 
run into a couple of questions on which 
we would appreciate clarification if you 
can give it to us. 

This refers to the inspection time in 
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Readers’ Viewpoints 


Chart 19. You will note that in Exam- ... ceramic tools 
ple 1, the total inspection time allotted 
is 7.6 hours. This compares with ap- To the Editor 
proximately 2.4 hours for all the other In the article “Experimenting with 
operations and seems disproportionate Ceramic Applications,” Mareh 1957, 
to us, there was an error on page 97 in the 
J. W. ANnpersen, Jr. third paragraph under Roughing Oper- 
President ations, 
Vonarch Governor Co. The paragraph indicated that floor-to- 
Willou Run, Vich. floor time could be reduced approxi 
mately 115 percent. This, of course, is 
Shop equipment and shop conditions impossible. If you will cheek my manu. 
vary widely from plant to plant. Con script you will see that | had indicated 
sequently, there is considerable vari- a possible floor-to-floor time reduction 
ation in the time required to set up or from 32 minutes to 15 minutes, repre 
perform specific machining or inspec senting an increase in production of 115 
tion operations in different plants. The percent, 
time values for inspection reflect the J. F. ALLen 
experience of the author, Mr. Ross E. Factory Manager 
Quinlan, in many shops over a long Cameron tron Works, Ine. 
period of time. They are not, however, Houston, Tex. 
universal standards in any sense and 
they should be modified to fit’ specific We are extremely sorry for this er- 
situations. -ED. ror. ED. 


LIVE CENTER 


This new IDEAL Live Center is especially built 

to provide: 

1. A Low Cost Live Center that you never have 
to repair. After it has paid for itself many 
umes over through long service life you 
simply replace it at less cost than repair 
charges on most centers. 

Excellent Accuracy which is insured by twin- 
row, angular-contact, preloaded ball bear- 
ings, handling both radial and thrust loads. 
Entire nose (point and bearing housing) 
curns with the work, 

Good Load Capacity comparable to other 
Live Centers costing more than half again as 
much. 

4. Available in Morse Tapers 1, 2 and 3. 

Check these facts with your Distributor and we 

know that you'll find chat the new IDEAL 

"'Spinose’’ offers more dependable service and 

all-around advantages than most live centers 

costing up to 50% more. 


CALL YOUR DISTRIBUTOR OR MAIL COUPON TODAY ' 


— 
INDUSTRIES, INC. 
For widest range of sizes, types 4152-14 Park Ave., Sycamore, lines 


ond tapers osk your Please send complete information sbout 
distributor or write for | IDEAL “Spinose” Live Centers 
complete information about the | Name 
complete line of new Ideal Company 
Gold Band Live Ceriters. Address 


| City Zone State 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-8-15) 
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PUNCH & DIE BUTTON 
POSITIONING 
with R-B 
RETAINERS 


Cut your set-up time for short production runs on light gauge 
metals . . . R-B Flex-Mount Retainers permit quick, easy and 
4 flexible mounting of punches and die buttons. For, Flex-Mount 
MOUNTING 
BOLT SLOT Retainers are easily bolted in any desired position on T slotted 
PUNCH RETAINER or drilled and tapped commercial die sets. 


Ne Standardized R-B punches and die buttons (round, square, 

RUBBER STRIPPER oblong or special shapes to customer specifications) are used 
4+_ DIE BUTTON in these retainers. Stripping is accomplished with R-B rubber 
RETAINER strippers or R-B rubber covered springs to eliminate costly 
metal strippers, retainer screws and springs. 


Flex-Mount Retainers are available in many standard sizes. 


| 


ryPICAL Mount positionine Flxibility 


Shown are but two of an 
almost unlimited number of 
mounting arrangements that 
can be made with Flex- 
Mount Retainers. 


144 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-184 The Tool Engineer 


be 
Use R-B Engineering Service for Your Piercing Problems 
/ RICHARD BROTHERS PUNCH DIVISION 
DEPT. 88 . 26490 CAPITOL AVENUE DETROIT 39. MICHIGAI 


Numerical Control Report Leads Way to Standards Proposal 


Two years of intensive study and 
classification of various types of numer- 
ical control or programming now avail- 
able or under development has resulted 
in a comprehensive report of the prob- 
lems of numerical control by the sub- 
committee for numerical control of the 
Airframe Manufacturing Equipment 
Committee of the Aircraft Industries 
Assn. Intention of the subcommittee 
was to outline the characteristics of the 
various systems and to propose national 
aircraft standards for numerical control 
equipment as necessary. 

To narrow the scope to practical lim- 
its, the investigation began with study 
of the continuous tool path motion, the 
most complex type of numerical control. 
Major emphasis was on the point of 


compatability or interchangeability at 
the point of original input to the com- 
puter or data processing system, and at 
the point of input to the machine tool 
itself. 

To assure comprehensive coverage, 
studies were made of systems in the 
United States, the British Isles and the 
European area. Contributions to the 
work were made by Radio, Electronic 
and Television Manufacturers Assn. and 
the National Machine Tool Builders 
Assn. 

Under a USAF machine tool program, 
new numerically controlled machine 
tools now are being delivered to aircraft 
companies. Joint industry efforts will 
prove valuable in introduction of these 
tools in manufacturing facilities. 


In an effort to obtain a greater num- 
ber of skilled operators, members of St. 
Louis District of National Screw Ma- 
chine Products Assn. have been con- 
ducting an unusual screw machine train- 
ing program. Two classes per week 
were offered by the group—one for 
Brown & Sharpe automatics and the 
other for multiple spindle automatics. 
NSMPA member companies provided 
financial support and furnished equip- 
ment used for the classes which were 
held at a city technical high school 
Plans call for repetition of the same 
classes next September. 


A design contest open to everyone 
is being conducted by the Gray Iron 
Founders’ Society to give recognition 
to designers, engineers and others re 
sponsible for a design or redesign of a 
product to use gray or ductile irons. 
Entries will be judged on how the de 
ign did or could merease efheiency of 
the product, cost saving, potential com 
mercial importance of its entry to the 
grav tron industry as a whole, or in 
genuity of the design. Top single award, 
for the contest, which closes on August 
20, will be $500. Details are available 
from Gray Iron Founders’ Society, 930 
National City, E. 6th Bldg., Cleveland. 
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Open house marked completion of a 
$114-million modernization program for 
Riverside-Alloy Metal Div. of H. K. 
Porter Co., Inc. at its Riverside, N. J 


mill. The program included new roll 


ing and annealing equipment. Improve- 
ments in the materials handling system 
is resulting in a 70 percent cut in roll 
ing mill travel time 


A facility for production of wings 
and other aluminum components of the 
country’s giant military and commercial 
air craft has moved into production at 
the Reynolds Metals Co. plant at Me 
Cook, near 


Navy-Reynolds project was developed 


Chicago. The joint 


to meet tapered sheet and plate require 
ments for new designs in aircraft. The 
original Reynolds plant. built) during 
World War U at a cost of $43 - million 
has heen enlarged and expanded until 
it pre ently encompasses 36 building 
under a single roof and covers 60 aere 

Five of the buildings now are required 
to house the new installation which will 
be named after the late Roy A. Bath 
who was assistant director of the In 


dustrial Planning Div., Bureau of Aer 


onautics. The plant will house machine 
tools specially designed for integration 
existent Reynolds 
equipment to provide top fabricating 
capacity. 


with previously 


\ \ 


A central aluminum department has 
been established by the Federated Met- 
als Div. of American Smelting and Re- 
fining Co. The department will include 
the company's present Detroit plant and 
a new plant now under construction at 


Alton, Ill. 


\ V 


Opening of a new, enlarged West 
Coast facility at 6800 EF. Acco St., Los 
Angeles, is announced by The Bristol 
Co. It will provide ordering, stocking 
and shipping facilities for western cus 
tomers as well as provide large ware- 
house stocks, 


\ \ 


Wilmington, N. C. has been chosen 
as the site for Allied-Kennecott Titan 
ium Corp.’s initial multi-million dollar 
plant to produce titanium forgings and 
billets. The installation will include a 
complete laboratory to carry on a pro 
gram of research and development, 
When in full operation, the initial unit 
will employ about 500 people 


¥ ¥ 


Production has started at the new 
cold finished bar mill of Jones & Laugh 
lin Steel Corp. The new facilities, lo 
cated on a 3l-acre site in Willimantic, 
Conn., to serve New England users, pro 
90,000 sq ft of 
production and office space 


vides approximately 


V 


A $6'%-million plant for manufae- 
ture of grinding wheels will be built by 
Norton Co. The facility 
as Plant 8, has been designed for 
straight line production of wheels up 
to 3O in. in diameter 


to be known 


The plant, which 
will be located parallel to Plant 7 being 
built this year, is scheduled for comple 
tion in mid-1959, 


A joint research and development 
program on ceramic coatings for mis 
sile application has been instigated by 
The Bettinger Corp. Goal of the study 
is a solution to some of the problems of 
the thermal barrier encountered at ele 


vated temperatures high peed flight 


Battelle Institute lias inaugurated 4 
program of research for Wright Air 
Development Center, Wright-Patterson 
Air Force Base, to obtain design data 
and information on modes of failure for 


rolling-contact bearings operating at 
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Repre sentatives in prim tpal 


ee 


50 


Indica 


40 oy 


dials are printed from 
steel engravings only! 


To insure the most accurate and legible gradua- 
tions possible, Ames Dial Indicators are printed 
with steel engravings exclusively. The use of 
this costly method is typical of Ames’ insistence 
on maximum precision in every detail. It ex- 
plains why the lifetime cost of Ames Dial 
Indicators is lower, and why so many 
quality control engineers specify Ames as 
“preferred”. Write today for complete 
information. 


JBC AMES CO 


4 30 Ames Street, Waltham 54, Mass. 


MANUFACTURERS OF MICROMETER DIAL GAUGES @ MICROMETER DIAL INDICATORS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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INDICATE A-8-186 


temperatures ranging from 300 to 600 F. 
The present investigation is the first 
phase of a three part program that is 
expected to lead to developing new 
bearings and lubricants and adequate 
design data for bearings to operate at 
the higher temperatures. 


V V 


Ground has been broken for the 
new Belock Instrument Corp. engineer- 
ing center at College Point, Queens, 
N. Y. This research and development 
center will augment the company’s en- 
gineering facilities with its recently es- 
tablished environmental laboratory and 
mathematical computing department. 


2 
Maplewood Companies have moved 
to new enlarged facilities in Livingston, 
N. J. The firm, headed by Donald J. 
Wahler, acts as direct factory repre- 
sentative in the Eastern, Middle Atlan- 
tic and Southeastern sections of the 
company for Packer Machine Co. Mr. 
Wahler is a member of ASTE’s North- 
ern New Jersey chapter. 


V \ \ 


New and larger quarters at 46 Sea 
Cliff Ave., Glen Cove, L. IL. have been 
established by The Maserati Corp. of 
America. 


Sandvik Steel, Inc. has moved its 
Detroit office to larger quarters at 14131 
Puritan Ave. to provide greater stocking 
area and to facilitate handling of its 
Coromant tungsten carbide products 
and spring steels in that area. James 
\. Lydick, formerly of the company’s 
Chicago office is district manager for 
the Detroit area. Mr. Lydick is a mem- 
ber of ASTE’s Detroit chapter. 


new endeavors 


Formation of a Plastics Machinery 
Div. has been announced by National 
Automatic Tool Co., Inc. to produce 
plastics injection molding machines. 
The division was formed as a result of 
an extensive two-year program of prep- 
aration. 


\ V 


A line of industrial television equip- 
ment has been designed by the Allen 
B. Du Mont Laboratories, Inc. to meet 
demands for closed-circuit requirements 
in industrial plants. 


Vv V V 
The Vallecitos Atomic Laboratory, 


considered the largest privately financed 
atomic research facility, has been dedi- 


cated by the General Electric Co. in 
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Pleasanton, Calif. According to George 
White, general manager of the com- 
pany’s Atomic Power Equipment Dept.. 
the facilities are certain to bring great 
advances in tools and_ technologies 
needed to bring unlimited, economical 
power to the world. 


Arwood Precision Casting Corp. is 
expanding its West Coast operations 
with the purchase of the Duncan-Rohne 
Co. and the Malco Metal Products Co., 
both of North Hollywood, Calif. Dun- 
can-Rohne produces nonferrous invest- 
ment castings and Malco specializes in 
machining of castings. Both compan- 
ies will continue to operate at the North 
Hollywood location as subsidiaries of 
Arwood. 


\ 


American Smelting and Refining 
Co. has acquired outstanding stock of 
Enthone, Inc. in exchange for shares 
of common stock of ASARCO. Enthone 
will be operated as a subsidiary. 


ElectroData Div. of Burroughs Corp. 
has completed a sixfold enlargement of 
its Pasadena plant. The $4-million plant 
now provides 250,000 sq ft of area for 
engineering and production of  elec- 
tronic computers. 


\ V 


Manufacturing facilities in Detroit 
for E. F. Houghton & Co. will be more 
than doubled when present plans are 
completed for new factory, office and 
laboratory space adjoining the com- 
pany’s present facilities at Lumpkin 
Ave. and the Detroit Terminal R.R. The 
company plans to manufacture in De- 
troit practically the same oil and 
chemical specialty line now being made 
in the Chicago, Philadelphia and San 


Francisco plants. 


Crucible Steel Co. of America has 
opened a new stainless steel sales office 
and warehouse building at 3400 Malone 
Dr. in Chamblee, Ga. to serve Atlanta 
and surrounding areas. 

The company also opened an ex- 
panded specialty steel warehouse at 
4501 W. Cortland St., Chicago. 


An office for Clearing Machine 
Corp., division of U. S. Industries. Inc., 
has been established in the Fine Bldg.. 
1513 Jefferson St., Toledo, Ohio, to pro- 
vide better service to customers in the 
Toledo area. 
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Increase output...reduce costs! 


Costly, time-consuming trimming and 
notching operations can be done in 
one operation with a Brehm Trim- 
ming Die. Don’t worry about stock 
thickness. Edges will be of full thick- 
ness — clean, flat, without burrs or 
distortion at the trimmed edge. 


Other Brehm Die advantages! 
Workable Materials 
stainless or mild steel, copper, brass, 


gold, silver, 


refrigerator doors, auto bumperbuf 
zinc, aluminum, fiber, rubber, plas- 
tics, Quantities vary — Stove or 
refrigerator doors, auto bumper 
buffers or typewriter covers, from 
264 to 900 per hour. Intermediate 
parts, where stock and scrap can be 


blown from the die, about 1350 per 


hour. Shapes — fountain-pen fer- 
rules, artillery cases, watch cases, 
burial valuts, automotive, kitchen, 
radio and television accessories and 
parts. Almost anything you need 


trimmed. 


A Brehm “Shimmy” Trimming Die 
with angular cams, cuts four ways 
in one press stroke, handling 
straight or curved edge contours, 
with multiple notches and projec- 
tions. Slow, costly “horn” and 
“pinch” trimming operations, are 


eliminated. 


Send part prints for quotation on 
Brehm “Shimmy” and related dies, 
such as blank, form, pierce. 


rehme 


trimming dies 


Ajs YEAR OF VULCAN SERVICE 


ENGINEERING 
MACHINES 
ROTARY TABLES 


PROCESSING 
VULCANAIRE JIG GRINDERS 


BUILDING SPECIAL 
MOTORIZED 


BREHM SHIMMY AND RELATED DIES 


VULCAN TOOL CO. {YOUR TOOL ROOM IN DAYTON} VULCAN 


BREHM DIE DIVISION ¢ 731 LORAIN AVENUE ¢ DAYTON 10, OHIO 


tools 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8.187 
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The Drill Sarge Says... 


you can drill 


stainless steel 
with 


Application of Electroerosion 
to Metalworking Gaertner Toolmakers’ Microscope used to measure 
typteal piece part. Co-ordinate range 4” x 2 

NEW YORK H. Opitz has published an article in Preci 

Vicrotecnic 1956, Volume 10, No. 5, recise measurement to 

page 203, on electroerosion in metal- 0.0001” and 1 min. of arc 


DRILLS 


cutting. He divides the spark methods 


Gaertner 
into two fields; namely, those with oscil- 
lators and those with circuits generating Toolmakers Microscope 


so-called “saw-tooth” vibration. Here is a reliable, easy-to-use micro- 
The author discusses the influence of} scope for precise measurement of piece 
the discharge of the spark on the mi-| Parts, tools, dies, thread gages, templates, wl 
crostructure of the work material and) 2S “=tures, etc Ideally suited for mak 
ing a wide variety of precision measure 
ments and is especially valuable in re- 
roughing operations and high-frequency | ducing rejects in production work 


their extra tough 
shanks stand up 


recommends low frequency sparking for 


under hardest usage methods for finishing. With the Gaertner Toolmakers’ Micro 
The microstructure of the surface| Scope you make direct, non-destructive 

New York has successfully de- laver, which undergoes distortion dur- aoyg seman cenayne 10 contact, no distor 


tion, images are sharp and clear. It is a 


veloped high speed drills that ing the roughing operation, is removed] basic measuring instrument for inspec 


do an efficient, economical job during the finishing operation. tion depts., gage labs, tool and die and 
in 17-7 and other high tensile The author recommends limiting the model shops, industrial and research labs. 
‘trength materials now being wear ef the clectrede which cheald net he Gaertner Toolmakers’ Microscope 


used in aircraft and other in- 
dustries. New York drills cut 
clean in Chrome-Nickel grades 
of stainless steel with each hole 
perfectly round, exactly on size 
and without burrs on the break 
through. There's less breakage 
too, which means drills last 
lonuer and give you more holes. 

New York stocks a complete 
range of standard and special 
drills and they're all available 


has been proven in use by U. S. Govern 
ment Gage Laboratories, and by prime 
Surface finish may be graphically] contractors and their subcontractors 
represented as a function of the spark With all parties using the same measur 
ing instrument, inspection procedures 
frequenc 
are co-ordinated and disagreements and 
rejects minimized 


exceed 50 percent of stock removal. 


The practical application of spark- 
erosion to die manufacture and preci- 


Features that help you get 
HIGH SETTING AND REPEATING ACCURACY 
@ low, compact built-in rotary stage reads to 
atee nan leas 1 minute of are throughout 560° range 
teel and carbide of a roughne le Minimum overhang of stages 
Full 2” precision-lapped lead screws with cor 


sion work is likewise discussed, as is 
the production of profiles in heat-treated 


than 5 micron. In the case of electro 


ive grind li k br: rection device 
at a saving of at least 20% on erosive grinding, rotary disks OL brass] e Straightforward, direct, uncomplicated optical 
your twist drill bill! Tops in are used for electrodes. The author system 
quality, strength and perform. expects the electroerosion process to be Features that assure you of 
ance, New York drills are ideal used in finishing of gears in the near EASY, CONVENIENT OPERATION 
Independently rotatable cross hairs in protrac 
for your operation, If you wish future. tor ocular speed up measurements, simplify 
measuring procedure 
further iafor mation one of our © Convenient location of ocular eyepieces for ease 
sales enginecrs will be glad to Testing of Luster of Highly ‘ 
u ranstormer arn Pp ugs for a 
; call on you, Polished Surfaces illuminators 
The surface finish of highly polished Modifications and accessories to 
surfaces with less than one micron MEET YOUR EXACT REQUIREMENTS 
he } | © Thread and radius templates, camera and spot 
roughness cannot usually be measures ting attachments, fine motion focus, variable 
hy opti al or mechanical method and © If you have a special measuring problem, our 
can lve evaluated only m terms of the dtaff of representatives will be happy to consult 
h ve The service ane o ‘ tw 
urtlace luster we ording to an article the = ly 
NEW YORK TWIST DRILL by Ho Benninghofl in| Wetallwaren In available to help you 
COMPANY INC dustrie und Galvanotechnik, Volume 48 Write for Bulletin 147-56 
’ nd No. 3, 1957, pages 125-128. The title of Designed and manufactured by 
EASTERN HEADQUARTERS » article ie “Gl: or. 
278 Lafayette Street, New York 12, N. Y, — le is “Glanzmessung bei Ober The Gaertner 
MIDWESTERN HEADQUARTERS: flaechen.” ‘ Scientific Corporation 
90-A North Clinton Street, Chicago 6, Ii! Luster is defined as the sum of all 
1241 Wrightwood Ave., Chicago 14, Ill. 
light reflected from the surface, which Telephone: BUckingham 1-5335 
INDICATE A-8-188-1 INDICATE A-8-188-2 
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may be either sharply or diffusely re- 
flected. The author surveys also the 
theories of luster and gives a descrip- 
tion of an instrument for industrial 
measurement of surface luster. 

The instruments measure the greatest 
difference between the angle of incident 
and the angle of reflection at which a 
sharp mirror image of the surface can 
still be obtained. This angle is inverse 


ly proportional to the surface luster. ho Ka) fe 


French Metal-Cutting Research 


Several articles by French authors Precision Piec 
have been published recently covering es 
metal-cutting research in’ France. 
Among them is an article by L. Champe- 
tier on “Testing of Cutting Forces by 
Strain Gages,” published in Machine 
Outil Francaise, 1957, Volume 22 (119) 
under the tithe “La Mesure des Efforts 
de Coupe a l’Aide de Jauges de Con- 
trainte.” 

Another article, by F. Eugene, pub 
lished in one of the outstanding scien- 
tific magazines in France, Comtes Ren- 
dus des Seances de r feade mte des Sel 
ences, Yolume 244 (7) 1957, pages 853 
856, deals with a new energy diagram 
for chip formation. The French title is 
“Un Noveau Diagramme Energetique 
de la Formation dun Copeau Metal- 
lique.” The author differentiates be R BLE M: 
tween work done by elastic deformation 


One of America’s leading 


and plastic deformation and considers 


also the so-called coefficient of friction, ; electrical manufacturers 


which is a concept often leading to mis- needed thousands of mount- 
interpretations of metal-cutting results. ing brackets daily for interchangeable 

\ third article published in the same line switches. Material — .050" cold 
magazine, Volume 244 (8), pages 1005. rolled steel .. . close tolerances... 
7, by F. Eugene, B. Jugue and R. Par- interchangeable uniformity . . . produc- 


ran, deals with the effect of the work tion economy! 
diameter on tool life in turning oper- ’ 


. 
ations, The French tithe is “Influence ( 
du Diametre Usine sur la Terme des LP: 


Outils de Coupe en Tourage.” oi SOLUTION: 


Measuring of Grinding Forces 
Instruments used for measuring q Yj B. Jahn delivered — 
grinding forces often affect the stability ) \) r “PRODUCTION PROVED” 
8 station progressive die to 
ing to actual grinding conditions. perform marking, piercing, blanking, 
G. Pahlitseh and K. E. Lang have there- forming and cutoff in one press Cpese- 
fore used the deflection of the center in tion. 106 ton press produced 78 pieces 
the tailstock for testing of grinding per minute — 37,440 pieces per day! 
forces without changing actual grinding Another unusual die problem, routine 


conditions. They have attached gages at B. Jahn! 
to the center, both in the direction of 


of the workpiece and the setup and, 
therefore, do not give data correspond- 


the center line of the center and per- 
pendicular to it. They deseribe their 
work in the May 1957 issue of Werk Progressive Dies * Tools * Jigs * Gages * Jig Boring * Keller Duplicating 
stattstechnik und Maschinenbau under “Production Proved” Dies * Special Machinery * Jig Grinding ¢ Fixtures 
the title of “Neue Erkenntnisse aus 


Schnittkraft Messungen beim Aussen- 
20 page 

It was found that oscillations in the “CASE HISTORY” 
forces superimposed on the cutting Brochure 


forces had little effect and were due to TODAY! 


unbalance of the grinding wheel, pro- 


vided that the grinding wheel was | THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 
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Model 6-SA, with 
Heavy-Duty Knee 


FOR 

HIGH 
PRODUCTION 
TO “TENTHS” 


SEMI-AUTOMATIC NICHOLS MILLER 
“The Versatile Miller That Uses Its Head” 


Nichols Semi-Automatic Millers are 
equipped with “easy to set up” air- 
hydraulic table cycles providing 
rapid approach, variable cutting 
feed, and rapid return. The oper- 
ator merely loads and unloads. 


In addition to the automatic table 
feed, the Rise and Fall Spindle 
head and the Cross Feed may be 
so equipped. It adds up to a flex- 
ible combination of synchronized 
automatic motions which make 


Nichols ideal basic millers for mod- 
ern production lines. 


Available in two models—the 8-SA 
with Heavy Duty Knee and Saddle 
to support 8'2" x 30” table having 
14” stroke . . . and the 6-SA with 
Standard Duty Knee supporting 
6%" x 21” table having 9” stroke. 


The Nichols SEMI-AUTOMATIC, 
and all Nichols Millers, provide un- 
equaled accuracy that saves cutter 


costs and BOOSTS PRODUCTION. 


CONDENSED SPECIFICATIONS 


Table Working Surface 
Total Table Stroke 
Total Cutting Stroke 
Transverse Travel 
Vertical Travel Knee 
Rise and Fall of Spindle 


Selective Speed Ranges up to 5000 R.P.M. 


MANUFACTURED BY W. 


National Distributors 


5006 FARMINGTON AVENUE 


MODELS 
6-SA 8-SA 
21° x 30” 
| 

5%" | 14" 
13%" | 11” 
ay’ | 


H. NICHOLS COMPANY 
THE ROBERT E. MORRIS COMPANY 


WEST HARTFORD 7, CONN. 
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dressed at the same speed as that for the 
cut. Cutting forces increase gradually 
as the grinding continues and the ratio 
of the radial to the peripheral cutting 
force remains surprisingly constant, ex 
cept in Cases where oil is used as a 
coolant. This ratio varied between 1:6 
and 2:4. Reproducibility of the results 
could be improved—above the average 
of 92 percent—by dressing with the 
same diamond and setting it in exactly 
the same way every time. 

Interrupting the grinding process for 
a short time—say, 3 to 6 minutes—had 
a definite effect on the cutting forces. 
They dropped 40 percent and gradually 
built up again after a certain time of 
continued grinding had elapsed. The 
authors explain this finding by the fact 
that the workpiece and the machine 
cooled off during the grinding pause 
and that the effeetive feed was some- 
what reduced. 

The authors report also numerous 
tests with different coolants and oils 
The radial force is larger and the 
peripheral force smaller in the case of 
cooling with oil than when cooling with 
emulsions. 


Chipless Forming 


The term “chipless forming” is being 
used in Europe to cover metal-forming 
processes, such as pressing, forging. 
drawing, stamping, ete. A meeting had 
been held in Switzerland for Chipless 
Forming, about which a report is pub- 
lished in Industrielle Organisation num- 
bers 2 and 3 1957. 

Contributions by O. Kienzle, O. H. C. 
Messner, A. Brossi, and others cover 
the field of plastic forming (Bildsame 
Formung), problems of chipless form. 
ing and forging. E. Bickel’s paper deals 
with problems in stamping and A. Dry- 
ack’s contribution refers to Hydroform 
and Hydrospin. The application of ear- 
bide tools. in stamping and drawing 
operations is discussed by J. Witthoff. 
He calls attention to the almost forgot- 
ten fact that carbide tools were first 
developed in 1923 fer drawing filaments 
in the manufacturing of electric light 
bulbs. This field is being given more 
attention and Witthoff brings a number 
of examples of small and large cutting 
dies equipped with carbide edges, of 
hammers with carbide tips, and of sec- 
Blanks can be 
manufactured for the ball-bearings in 
dustries with carbide dies and he men- 


tional dies for screws. 


tions that up to a million pieces have 
been produced with one die. Although 
carbide dies are considerably more ex- 
pensive than those made of high-speed 
steel, the advantages in improvements 
in tool life, reduction of burrs, redue- 
tion of down time for tool changes, im- 
provement in surface finish, ete. are 
great. A cost comparison diagram is 
included in the article 
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point chosen for analysis is brought 
under bombardment; and one or more 
spectrometers for analysis of the N-ray 
spectrum emitted, Measurement is very 
rapid and complete analysis ts possible 


moa few minutes 


STRY-WibE production of titanium 


zirconium, high-alloy steels and other 
tough metals came nearer reality with 


P availability to the metal industry of a 
OTENTIALS of electronic data process- an electron gun assembly with mag- new furnace pioneered in titanium melt 
ing techniques are explained in a new netic lenses to produce the electron ing. A culmina 
animation film titled “Electronic Com. beam probe; an optical aiming device : tion of 10) years’ 
‘s New Technique 
puters Improve Management Control which is coaxial with the electron beam Broad Hori experimentation 
The 15-minute, 16 and by means of which the spot on the ros means OFIZON the unit, called » 
mm color film uses Film Explains sample to be bombarded may be se For Titanium consumable elec 
production control p lected; a mechanism which serves to trode vacuum re 
as an example to ata Processing position the sample in vacuum so the melting furnace, provides a technique 


show uses and ad- Possibilities 
vantages of the 


method. Information is presented in a 
logical, unadorned, step-by-step fashion G Too 

so that members of management can LS 
understand the possibilities of uses in 


their own businesses. 
The film is available either for rental 4 


or sale from the Educational Film Sales 
Dept.. University Extension, University 


a 
of California, Los Angeles 24, Calif, Since 1913 Eclipse has been consistently and z 
a 


Laboratories, use the principles of the e Back Spotfacers 


electron microscope and the X-ray 
spectrograph. With the instrument, a 
scientist is able to determine quickly 


+ conscientiously serving many companies in 

M of lates of widely diversified fields of production. 

metal can be analyzed both quantita. Each of these companies has 

tively and qualitatively with an elee- found that “Engineered by 

tron probe microanalyzer developed by , ” 

the Institut de Recherches de la Sider Eclipse is assurance of genu- 

urgie of St. Ger. ine quality in end cutting tools. x 

main, France. The Electron Probe - 

Provides Fast e High Speed Steel Carbide Tipped 

and the prototype, | Metal Analysis Cutters Cutters - 

built by the Core Drills Inserted Blade 

French National Aeronautical Research e Multi-Diameters Cutters y 
a 


and remember... 


and accurately the chemical analysis of 
the microconstituents of metals and 
alloys. 


Eclipse now has a complete line of Precision 
End Mills. Ground from the solid, Eclipse End 
Mills insure longer tool life, finer finishes and 
lower production costs. 


Example of results of the research 
tool’s use to date is the now disproved 
hypotheses concerning variations in 
concentrations in alloys occurring near 
crystal boundaries. Many scientists in 
the past have inferred from the marked 


e Write for 
there were big variations in chemical Counterbore Cat. No. 51 
compositions at these boundaries. Spot ® Write for 

analysis with the microanalyzer has a End Mill Cat. No. 56 


yielded results that indicate that such 
changes do not occur in most cases, 


micrographic changes observed that 


Variations at grain boundaries are gen- 
erally too small (less than | percent), 
and too localized to show up. 

The eiectron probe microanalyzer 


comprises four principal components: 
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SYNVZTRON 


Vertical-Vibratory’ 


PARTS 
FEEDERS 


Provide continuous, high-count, oriented feeding 
of small parts to automatic machinery 


SYNTRON Vibrating Parts Feeders, with their unique, gentle 
vibrating action and rheostat-controlled rate of feed, have broadened 
the once limited field of feeding small parts. They increase pro- 
duction by orienting and feeding blanks, semi-finished or finished 
parts at a high rate to processing and assembly machines. 

SYNTRON Vibrating Parts Feeders are adaptable to automatic 
machinery by means of gravity feed tracks with controlled escape- 
ments that deposit the oriented parts as required. They are de- 
signed for long, dependable service with little maintenance. 

Send samples and data our application engineers will be glad 


to submit recommendations. 


Builders of Quality Equipment for more than a Quarter-Century. 


Other SYNTRON Equipment of proven Dependable Quality 


BATTERY SHAFT AC TO DC POWER 
CHARGERS SEALS CONVERSION UNITS: 

tit 
aay 


Write for complete catalog data — FREE 


SYNTRON COMPANY 


340 Lexington Ave. Homer City, Pa: 
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for low-cost melting of the high per- 
formance metals used in building jet 
aircraft and engines, missiles and atom- 
ic reactors. Announcement of the re- 
lease to industry came from Titanium 
Metals Corp. of America, jointly owned 
by Allegheny Ludlum and National 
Lead Co., which has pioneered the use 
of large consumable electrode furnaces; 
Allegheny Ludlum Steel Corp. which 
uses the special vacuum process for 
melting of superalloys; and Lectromelt 
Furnace Div. of MeGraw-Edison, which 
will manufacture and sell the furnace. 
Under an agreement between the three 
companies, Lectromelt purchased right 
to begin immediately to build and sell 
the furnaces “to such companies as may 
be licensed for production technique by 
Allegheny Ludlum or Titanium Metals.” 

According to Lectromelt’s executive 
vice-president and general manager, 
F. H. Plank, the furnace is a “major 
metallurgical breakthrough,’ which 
will permit all refractory metals and 
many precision superalloys to be pro- 
duction melted into large, homogeneous 
ingots at great speed and relatively low 
cost, 

Advantages attributed by Allegheny 
Ludlum officials to the new technique 
for superalloy production are: a higher 
degree of cleanliness attained through 
removal of nonmetallic inclusions and 
excess gases; better compositional ho- 
mogeneity through freedom from segre- 
gation; improved workability and ingot 
soundness resulting in increased yields; 
and general improvements in mechani- 
cal properties. 


A METHOD for hardening chain saw 
rivets has been developed by Radio 
Frequency Co., Inc. Beeause of the 
small size of the part, this has been a 

problem; when in- 


Develop Method duction heating 
was introduced, 
For Hardening not only the large 
Saw Rivets diameter was 
heated, but the 
small axial diameter as well. By the 
newer method, heat is pumped into 
small objects so fast that parts can be 
heated to any desired temperature in a 
stream of water or in oil. Heating un- 
der water or oil produces almost an 
immediate quench. By heating in as 
little as 1/10 sec. and quenching at the 
same time, almost a maximum degree 
of hardness can be obtained. At the 
same time. the heat is localized—al.- 
though the large diameter in the case 
of chain saw rivet is heated to harden- 
ing temperature, the axial part receives 
little or no heat, even though there is 
only a small differential between the 
diameters. With the process, it is pos- 
sible to easily harden 7000 chain saw 
rivets per hour 
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CERTIFIED 

...up to 3,450 Ibs. 
clamping force 


GREATER 
DISTANCE 


THE JAMES H. HERRON CO., (Laborotories for 
Testing, Analysis and Inspection) reports as fol- 
lows: “With reference to the Double Cam Lever 
(500) and Eye-Bolt (500), we have conducted ex- 
periments to determine the amount of clamping 
force a man can exert with this device, lubricated. 
“Without the use of any auxiliary equipment, it 
was found that a man could exert up to 3,450 
pounds, by bringing the lever to o position 90° 
with the Eye-Bolt.” 


Finger Tip Can 
Tighten Clamp. 


Easy to Use— 
Positive Action 


@ Standard’s Double Cam Lever offers maxi- 
mum job clearance. 

@ Safe Operation—with handle vertical before 
clamping (as illustrated). 

@ Constant Maximum Clamping Pressure —per- 
pendicular to center line of lever. 

@ Certified 6-Ton Back-Pressure Resistance—no 
danger of cam backing up. 

@ Ready to Use—no altering ded on bly 

@ No Lever Breakage—solid steel handle. 

This Com can be to Specially 
Designed A bli tati on request. 


OVER 500 OTHER STANDARD 
JIG AND FIXTURE COMPONENTS 
Standard Parts Company offers the most complete 
line of fine quality tool room standards available 
today. You can depend on Standard Components 
—they will never let you down. 


FREE CATALOG 
(SIXTH EDITION) 


illustrating our complete 

3 line of top quality fig ond 

fixture ports. 


STANDARD PARTS CO. 


1012 BROADWAY « BEDFORD, OHIO 
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and where 


AMERICAN SOCIETY of 
Heat transfer 
Pennsylvania Siate 


Park, Pa. For 
29 W. 39.h 


Aug. 11-15. 
MECHANICAL ENGINEERS 
conference Univer 
sity, University more 
data, contact society ofhee, 


St.. New York 18, N.Y 


Aug. 12-15. AUTOMOTIVE 
Encineers. West coast meeting, Olym 
pic Hotel, Seattle, Wash. Direct in 
quiries to Bruce E. Strasse 


or, SAF public 


185 Lexing 


SOCIETY OF 


relations manager on Ave 


New York 17, N.Y 


20-23. 
AND CONVENTION, Cow 


ELECTRON 
Palac 
Calif. For 
Larson, Busi 


$42 N. LaBrea 


Aug. 
SHOW 
San Francisco 
details write Donald Ff 
ness manager, WESCON, 
Ave.. Los Angeles, Calif 


Auditorium 


Sept. 8-11. 


IATION 


Metat Travers 
plant manage 
ment conference, the Claridge Hotel, 
Atlantic City, N. J. Write association 
337 W. Madison St., Chi 


cago 6, Ill. for more information. 


N ATIONAL 
Eastern 


headquarters, 


Sept. 8-13. 
cuevy. Fall meeting, 
For further information, 
ety ofhee, 1155 
Washington, D.C 


AMERICAN CHEMICAL So 
New York, N.Y 
contact soci 


Sixteenth St N.W.. 


Sept. 9-13. 
America. 12th 
Automation 


SOCIETY OF 
annual Instrument 
exhibit 
Cleveland Auditorium, Cleveland, Ohio 
Further information on exhibit is avail 
able from exhibit manager, Fred J 
Tabery, 3443 S. Hill St.. Los Angeles 
Califs; details of technical program 
had from Herbert S. Kindler 
director of technical programs ISA, 313 
Sixth Ave., Pittsburgh, Pa 


conference and 


may be 


Sept. 9-13. 


PeCHNOLOGY 


Massacuusetts Insrrruts 


Ses 


Spee il 


son on precision investment castings 


FIRMLY 
BUT GENTLY 


WITH WOODWORTH 
CHUCKING EQUIPMENT 


Our tough looking char- 
acter whe.is holding the 
little bird clearly, demon- 
strates one facts 
you «are holding Giiything i 
sheuld be secured with 
And this is so true 
whet €@nsidering ghucking 
equipment. 


Youfeebest Bnachine will 
producesonly afaccurately as 
its work=holding device per- 
mits and Woodworth mahy- 
factures the most rugged, 
ac qurate ond dependable 
chueks for predsion machin- 
ing in America 


We invite y@ur inspection 
and considerafion of N. A. 
products. There 
is@ dworth Sales Repre- 
sentative.in yourerea and a 
letter to the A. Wood- 
worth Compa will place 
him promptly df your service. 


SHOU CACY YOU Cam 
4 


WOODWORTH 


1300 East Nine Mile Road 
Detroit 20, Michigan 
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Stand is rinc-plated 
stee! strip 0.05 in. 
thick by 0.625 in. 
wide . meade in 


FOR FURTHER 


60 vaporizer stands per minute . . . automatically 
formed in one operation on an A. H. Nilson com- 
bination press and 4-slide. Kaz Vaporizer stands 
are a proof that clever product design, combined 


with precision tooling by Nilson, increases produc- 
tion and lowers costs. 


NILSON 4-SLIDES FEATURE — 


* ONE.MAN OPERATION 


FORMING OF WIRE OR RIBBON METALS FROM THE COIL 


ONE FAST, AUTOMATIC OPERATION WHICH STRAIGHTENS, 


FEEDS, PIERCES, BLANKS, SWAGES, STAMPS OR COINS, CUTS 
OFF, FORMS 


CRITICAL TOLERANCES UP TO .002 ON ANY RUNS 
FAST TOOL AND DIE CHANGING 


WIDE SIZE RANGE-FORMS WIRE UP TO 2 IN. DIA. IN FEEDS 
TO 32 IN. MAX. AND RIBBON STOCK UP TO 314 IN. WIDE 


PRESS SECTIONS.5 TO 30 TON CAP. 


HEAVY DUTY MODELS-—50 AND 75 TON CAP. 


Without obligation, Nilson provides specific forming 
recommendations from detailed information. Send 
for A. H. Nilson catalogue . . 
creased production. 


. the first step to in- 


Final step in forming Kez stands on Nilson 4-slide. Feet ore 
spread, bent, crimped (G) with workpiece (P) on conterpost 
while next piece (N) is being cut off. Stop (K) on right slide 
(D) backs off after cut and workpiece (P) is wre eround 
conterpost by die (A) when finished part is clear. 


THE A. H. NILSON MACHINE CoO. 
1520 Bridgeport Ave., Shelton, Conn. 
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for those who have had practical ex- 
perience in the field; will include lec- 
tures, laboratory exercises and demon- 
strations. Direct inquiries to Office of 
the Summer Session, Room 7-103, 
M.I.T., Cambridge 39, Mass. 


Sept. 9-20. Carotina State 
or AcricuLture AND ENGi- 
NEERING, University of North Carolina. 
Two week linear programming short 
course. Request further information 
from College Extension Div., N. C. 
State College, Raleigh, N. C. 


Sept. 17-18. 
VISION MANUFACTURERS ASSOCIATION. 
Symposium on numerical control sys- 
tems for machine tools, Ambassador 
Hotel, Los Angeles, Calif. Obtain. more 
facts from association headquarters, 11 


W. 42nd St... New York 36, 


Sept. 17-20. American Die Castine 
Instirute. Annual meeting, Edgewater 
Beach Hotel, Chicago, Ill. Institute 
office, 366 Madison Ave.. New York 
17, N.Y., can supply other faets. 


Sept. 22-24. Amenican Macuine Toor 
Distrinutors Association. Annual 
meeting, Hotel Cleveland, Cleveland, 
Ohio. Send inquiries to association of- 
fice. 1900 Arch St. Philadelphia 3, Pa. 


Sept. 23-24. Street Founpers’ Society 
or America. 55th fall meeting. The 
Homestead, Hot Springs, Va. Details 
are available from society office, 606 
Términal 13, Ohio. 


Tower, Cleveland 


Sept. 23-25. ENcinters So- 
crery. Sixth annual meeting, Motel 
Commodore, New York, N.Y. Request 
more information from society ofhee, 


P. O. Box 281, Camden, N.J. 


Sept. 23-26. Association or Iron & 
Encineens. Annual convention, 
Penn Sheraton Hotel, Pittsburgh. More 
facts may be had from association of.- 
fice, Empire Bldg., Pittsburgh 22. 
Pa. 


Sept. 24-25. Evectronics 
Symposium, sponsored by Institute of 
Radio Engineers Professional Group of 
Industrial Electronics, American Insti- 
tute of Electrical Engineers and the 
Chicago sections of IRE and AIEF. 
Morrison Hotel, Chicago. in- 
quiries to E. A. Roberts (IRE) Union 
Thermoelectric Corp., 2001 Greenleaf 
St.. Evanston, IIL, or H. L. Garbarino 
(AIFE), Armour Research Foundation 
of Illinois Institute of Technology, 10 
W. 35th St.. Chicago 16, Ill 


Sept. 29-Oct. 3. Nationat Screw Ma- 
Propucts Association. Fall 


meeting, Broadmoor Hotel, Colorado 
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Springs, Colo. Write association office, 
2860 E. 130th St.. Cleveland 20, Ohio 
for details 


Sept. 30-Oct. 1. Hanpiine 
Institute, Inc. Joint industry fall 
meetings, Greenbrier, White Sulphur 
Springs. W. Va. For more facts, con- 
tact institute office, One Gateway Cen- 
ter, Pittsburgh 22, Pa. 


Oct. 1-5. Society of AuTOMoTiIvE EN- 
GINEERS. Aeronautic meeting, aircraft 
production forum and aircraft engi- 
neering display, Ambassador Hotel, 
Los Angeles, Calif. Society office, 485 
Lexington Ave.. New York 17, N.Y. 


can supply details. 


Oct. 4-5. American Ceramic Society. 
Refractories division meeting, Bedford 
Springs Hotel, Bedford, Pa. More in 
formation may be had from society 
headquarters, 4055 N. High St.. Colum 
bus, Ohio. 


Oct. 6-9. Society 
Inc. Fall meeting, Hotel Statler, Buf 
falo, N.Y. Write to society, 216 W. 
102nd St., New York 25, N.Y. for more 
data. 


Oct. 7-9. Institute oF Tecu- 
NoLocy. National electronics confer 
ence, cosponsored by two other univer- 
sities and two technical societies, Hotel 
Sherman, Chicago, Ill. Send inquiries 
to Raymond D. Meade, conference co 
ordinator, IIT, 3300 S. Federal S:.. 
Chicago 6, 


Oct. 7-9. American Society or 
BRICATION ENGINEERS and AMERICAN 


oved sol | free t ent y ter solubl 
Society OF MECHANICAL ENGINEERS, Imp Lu 
Joint lubrication conference, Royal tution, will give superior performance a wide 
York Hotel, Foronto, Ont. Further in- iriety of erinding operation The combination of 
formation may be obtained from Wil 

liam P. Youngelaus, Jr., administrative lubricity and maximum cooling make Lusol especially 
secretary, 84 E. Randolph St. Chicago indicated for Centerle Grinders where a fine low 


micro inch finish is required 
Oct. 7-11. American INstireTEe oF 
| PROOF THAT LUSOL MEANS LOWER COSTS— BETTER RESULTS 
ails » 33 W. 39th St.. New York 
1 8. NY. sania = THE WORK: Grinding seals for jet engines on Heald Rotary 
Grinder. MATERIAL: Chrome and S.A.E. 8740 Stainless 
Steel. CUTTING SPEED: 1800 R.P.M. DILUTION: Lusol 30-1, 
former coolant 20-1. COST PER GALLON IN MACHINE: 
Lusol 6\/¢, former coolant 8¢. PIECES PER DRESSING: Lusol, 


20; former coolant 15. And Lusol made possible a 5 micro 


Oct. 9-11. Gray Iron Founpers’ So 
Ine. Annual meeting, Drake 
Hotel, Chicago, Ill. Complete details 
may be obtained from society office, 


ational City-k. ¢ Clevels 
an al ity-E. 6th Bldg., Cleveland finish which could not be achieved with the former coolant 
10. 


Nov, 2-8. AMERICAN SoOciETY FOR 
Merats. National Metal Exposition and 
Congress and annual meeting, Inter- 
national Ampitheatre and Palmer 
House, Chicago, Ill Second World 
Metallurgical Congress also will be 


F.E. ANDERSON OIL COMPANY INC. 


held in conjunction with this meeting 
Society ofhee, 7301 Euclid Ave... Cleve- 
land 3, Ohio, can supply details 


BOX 213, PORTLAND, CONNECTICUT 
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How to be SURE 


NO NEED TO GUESS or wonder about the roughness of 
parts that you make or buy. With the PROFILOMETER” 
at hand, you KNOW the roughness, because — 


] The Proflometer measures surface roughness in definite 
micromch units (arithmetical or r.m.s. average height). It 
eliminates the errors and uncertainties of inspection by 
touch or sight. 


2 is accurate and dependable—even below 3 microinches. 
Cannot be set to give wrong readings. 


3 It's a sturdy, portable SHOP TOOL — as easy to use as 
a dial gage. 


4 It is versatile. Measures almost any surface, internal or 
external, over any desired length. Measures plastics, 
glass, etc. as readily as metal. 


§ It's been thoroughly proven in thousands of production 
and inspection departments since 1936. 


FREE ILLUSTRATED BULLETIN gives details; 
describes cost-saving applications. Write for it! 


Representatives in principal industrial centers throughout the Free World 


Profilometer is a registered trade-mark 


MICROMETRICAL 


MANUFACTURING COMPANY 


349 S. MAIN ST. ANN ARBOR, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-196 


AppLiep IMAGINATION—by Alex F. Os- 
born. Published by Charles Scribner’s 
Sons, 597 5th Ave., New York, N. Y. 
Price $3.75. 405 pages. 

Only recently has it been generally 
realized that creativity is teachable. 
Only recently has it been generally 
realized that imagiation can be the key 
to the solution of almost any kind of 
problem. 

In this revised edition, the book was 
originally published in 1953, the author 
brings together practically all that is 
known of the pring iples and procedures 
of creative thinking. The new chapters ° 
cover “brainstorming” —a method of 
ideation now being widely employed 
in industry. 

Step by step, this book formulates the 
practical techniques by which creative 
imagination can be more productively 
utilized. Its primary function is to teach 
the individual to understand and to ap- 
ply his own innate creativity to all as- 
pects of his personal and vocational life. 


Evectriciry AND Macnetism—-by J. 
Newton. Published by Philosophical 
Library, Inc., 15 E. 40th St... New York 
16, N.Y. Price $10. 623 pages. 

The book starts with two introductory 
chapters on electrostatics and magne- 
tism. However, these are treated very 
lightly here and much more in detail 
later on, A study of current electricity, 
chapter three, actually is the beginning 
of detailed information. This order of 
treatment leads to a more balanced 
and interesting approach to the subject 
without making any sacrifice in the log- 
ical development. 

The many fundamental, but often ab- 
stract, concepts which are met within 
a study of electricity are fully ex- 
plained. Information of a more tech- 
nical nature has been included, where 
appropriate, to assist the reader to ap- 
preciate the practical aspects of elec- 
trical science. 
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EncycLopepia or CHemistry—Edited 
by George L. Clark and G. G. Hawley. 
Published by Reinhold Publishing 
Corp., 430 Park Ave., New York 22, 
V. Y. Price $19.50. 1060 pages. 

This is a complete, multiauthor, one- 
volume encyclopedia centered around 
the subject of chemistry and including 
over 20 different sciences that border 
on chemistry. The information, concise 
and authoritative, is designed for the 
needs of chemists, engineers and scien- 
tific workers in all fields. 

Over 500 contributors from science 
and industry have written the articles 
of this handy volume which portrays 
and integrates the many facets of chem- 
istry. In almost every case, the author 
of each article is not only an interna- 
tionally recognized authority but also 
a capable writer. 


MANUFACTURING Processes, 47H ED. 
by Myron L. Begeman. Published by 
John Wiley & Sons, Inc., 440 4th Ave., 
New York 16, N. Y. Price $8. 624 
pages. 

The purpose of this book is to provide 
students and engineers a text which 
will give not only a basic knowledge of 
the materials and processes in industry, 
but also information used in manufac- 
turing operations. It can be useful to 
the practicing engineer and will aid the 
industrial worker who wishes to review 
some special phase of metal processing. 

Less descriptive than previous edi- 
tions, the book places greater stress on 
principles and materials. Advantages 
and disadvantages of the various proc- 
esses are examined and discussed. 

New topics discussed include electro- 
forming, metal-coating processes, elec- 
trospark machining, ultrasonic machin- 
ing and automation. 

Each topic is dealt with concisely. 
Line drawings, rather than photographs, 
have been used for a clearer visualiza- 
tion of each machine process and the 
tables have been chosen for the greatest 
usefulness and for future reference. 


Prastic Toouine (with 
hy Orville D. Lascoe, Pro 
fessor of Industrial Engineering, Pur- 


abstracts ) 
due University. Copies may be pur- 
chased from the American Society of 
Tool Engineers, 10700 Puritan Ave., 
Detroit, Mich 

This Research Report #5, contains a 
bibliography of material related to plas- 
tic tooling Phe project co-sponsored 
by the ASTE Research Fund, Bakelite 
Co., Ciba Co., Inc., The Marblette Corp. 
and Shell Chemical Co., should prove 
of interest to those working with plas- 
tics or in allied fields. 

The report is not permanently bound 
and is priced $.75 for ASTE members 
and $1.50 for nonmembers. 


August 1957 


Stick to standards and save 


BAKER 


AUTOMATION 


Best in the long run 
Practical in the short run 


NAME AND 


city zone STATE 


You can save on engineering and manu. 
facturing costs by building your special 


machines the same way Laker does 


out of Baker's standard components, 
Build with standard hydraulic slides 
and power units one of the Baker 


Basic models will fit 9 out of 10 appli 


cations. You save, and you actually 


get a better machine from Baker de- 


sted components, 


BAKER BROTHERS, INC. 
Dept. TE-857, Toledo 10, Ohio 


Send me prices and comprehensive 
2-page data-spec-dimension sheets on 
these standard Baker components 


BAKER BASIC HYDRAULIC SLIDES 


wioth 


5 
12 15 
25 

) 

( ) Drive box for above slide 

( ) Porta-Pak hydraulic power unit 
( ) Standard index tables 
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END MILLS ARE OUR BUSINESS 


Lr 
TO BEST SERVE YOUR NEEDS 


For over twenty years our designing and .manufacturing abilities have been 
devoted to producing highest quality end mills. Because end mills are our busi- 
ness, we realize that universal acceptance of our product is obtained and main- 


tained by continuously supplying the best end mills available. 


Putnam manufactures and stocks over 1400 standard types and sizes of end 
mills. Thus, you can quickly and economically select the exact size and type to 


best meet your needs. 


Putnam Distributors from Coast-to-Coast carry large stocks of 
standard end mills. Contact your neighbor, the local Putnam 
Distributor, he will recommend the best end mill for specific jobs, 
give you personalized service, and quickly supply your needs 
with the finest end mills obtainable. 


| 

N \ | VA 

2981 CHARLEVOIX AVENUE DETROIT 7, MICHIGAN 


How to plan 
automation 


By George W. Jernstedt 


Dir. of Manufacturing Engineering 
Westinghouse Electric Corp. 


| N THIS INDUSTRY a wide variety of 
products are manufactured. They vary 
not only in number per day but in 
weight and size. Tiny flash bulbs are 
made at the rate of hundreds of thou- 
sands per day. One machine makes a 
half million bases per day. On the other 
end of the scale are giant turbo gener- 
ators produced at a rate of a small frae- 
tion of one unit per day. 

A headquarters manufacturing labor- 
atory was established to help divisions 
increase their automation in the plant. 
In order that this laboratory fit into the 
over-all plan of the divisions a set of 
operating policies have been set up. 
They are: 

1. Interest divisions in establishing 
and maintaining their own manu 


facturing development programs. 


Employ the services of vendors as 
much as feasible. 

3. Disseminate information to the di 
visions using such tools as seminars, 
reports, internal publications and 
committee organizations, 


Establish forward looking manufa 


Metal finishing machine automatically 


performs cleaning, pickling and nickel 
immersion coating prior to enamelling. 
Part is fabricated food compartment. 


1957 


Pittsburgh, Pa. 


turing method and equipment 


velopme nt programe. 


One of the main items stressed from the 
headquarters standpoint is the planning 
function. The place to start automation 
in the manufacturing plant is with the 
planning group. If such a group does 


not exist in the formal organization of 


the plant, it should be formed to include 


representation from such funetions as 
manulacturing engineering, manulactur 
ing laboratory or process development, 
plant layout, appropriations, methods 
engineers and tool or equipment design 
The manufacturing planning group must 
be coordinated with product engineering 
and the other manufacturing depart 
ment 

W herever feasible and economt al au 
tomation equipment is purchased. A 
good example is a standard transter 
machine to machine air conditioning 
compressor heads 
spec ial pur pose mae hines like the stand 


ard welding machine modified by the 


Also purchased are 


Here food 


compartments are made by seam weld 


supplier to fit the product 


ing a stamped sheet metal top piece and 
bottom piece to a stamped and formed 
sheet metal skirt or wrapper that makes 
the sides and back. The welding is 
The finished 


food compartments are taken to a de 


sequen ed automatically 


greasing, pickling, and metal prepara 
tion machine by an ovefhead conveyor 
above the operater’s head. All cleaning 
and pickling operations including the 
nickel immersion coating preparatory 
to enamelling is done automatically on 
a metalfinishing machine 

In spec ial cases in-line automatic as 
sembly machines employ standard in 
dexing bases. One machine produces 


six different stvles of are chutes for 


switches Another such machine in 
process of construction assembles and 
calibrates motor overload protection 
thermostats, This particular machine 


will have almost all the microswitehes 
or limit switches replaced with static 
witches having no moving parts, tubes 


or relays. The limit switch has pre 


ak 

: 
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Meet JIC Standards 
Fit Where Others Won't 


OM 
Original Equipment Manufacturer 
er mind 


were de igned with both the 
and the 


ey 


O-M is the original compact 


others wont 


Space-Saving 
hits where 


maller 


cylinder, allowing 


castings to be used in machines, or 
More power for same space easily oriented 


port aids in design problem 


Precision honed steel bar 
bearing 


Best of Materials 


rels, bronze urlaces, machined steel 
end covet 


rod rod 


operating 


highly polished chromed piston 


craper proper packings for the 


Variou mediums and pressures 


just to mention a tew 


long Life (Quality material, accurate ma 
chining, fine finished, proper bearing mate 
rials, precision assembly, individual testing 
are assurances olf long life 

Easy Maintenance — The internal key feature 
not only makes it possible to save space and 
to easily orient ports, but also makes it easy 
to disassemble, inspect, clean, repair and re 
assemble — thus further reducing costly down 
tine 


Original Cost — Priced right! Compare prices 
and quality to be convinced 


OM Ai and Hydraulic Tie-rodiess Cylinders are 
available in a complete range of sizes (1'/," to 8 
bores) with standard or heavy duty rods. Completely 
interchangeable parts and mounts. Immediate delivery 
on many tites 


Mail coupon at once for Bul 
letins 101A (O-M Tie-Rodless 
Air and Wydraulic Cylinders) 
and 105 (OM Series TH — 
Heovy duty Hydraulic Cylinders) 


ORTMAN-MILLER MACHINE CO. 
13 Street, Hammond, Indiana 


Have representative call 

[+ Send Bulletins 101A and 105 
Nome Position 
Compeny 
Address 
City Zone State 


INDICATE A-8.200 
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Linetracer applied to multiple torch cutting operation represents a simple and 
practical application of automation. This machine follows a pencil line, without 


magnetic requir 
worth-while economic advantages. 


sented several problems in’ reliability 
As automation moves into the plants 
some of the inconvenient and ditheult to 


mechanize processing steps are being 


eliminated. For example, fluxing for 
soldering and tinning appears to be on 
the way out with the advent of ultra 


find 


manulacturing 


Computers will eventually eco 


nomical advantage in 


operations. A simple quality control 
computer controls an are chute in-line 
assembly machine It can be set to 


govern the percentage of rejects but 


will shut the machine down before this 


quantity is reached if a selected num 


ber of rejects appear in sequence. The 


unit is constructed with static com 


ponents for low maintenance 


In order to improve the automation 


development on some of the intricate 


the first machine 


v 


hand assembly work: 


“ments. The system is accurate, relatively 


low cost and affords 


will assemble medium sized transformer 
coils and cores. This is a tedious and 


In the old 


of hand assembly oceasionally 


heavy operation process 
some of 
the parts are distorted or otherwise 
spoiled and must be replaced. 

Metals joining is a particularly fer- 
tile field for 


many welding processes is feasible. An 


automation. Mechanizing 


example is automatic capacitor can 


welding. The operator inserts the ca- 


pacitor can and presses the button 
All the mechanical and electrical oper- 
ations are interconnected, automatically 
sequenced, tapered and otherwise con- 
trolled to produce a uniform weld, even 
around corners. This is accomplished 
at higher speeds and higher over-all 
quality than ever produced manually. 
From a paper given at the National Materials 
Handling Exposition and Conference, American 
Material Handling Society, 341 Madison Ave., 
New York 17, N. ¥ 


Training Engineers for Management 


By F. BR. Kappel, President 


The American Telephone and Telegraph Co. 


New York, N. Y. 


In this dynamic and expanding world 
the competent engineer has to lead a 
expanding life. In my 


dynamic and 


judgment there is simply no room left 
lor any routine approa hes lo engineer- 
ing, or for standing still. The engineer 
has to grow and change with the times, 
and constantly equip himself to handle 
new problems. He has to nourish his 
mind and broaden his outlook to make 
sure that neither gets obsolete. And, at 


he has to look ahead 


creative imagi- 


all times, 
Obviously needed are 


nation ability 


to take on new assign- 


The 


ments, and selective judgment, 


growing tendency the 
concentrate on fundamentals is helpful 
because the first need is to develop the 
basic mental equipment. There remains 
to industry the great responsibility, not 
only to provide first rate technical train- 


ing. but also to make sure that the able 


engineer never gets locked in his own 
technical closet 

To be sure, he always remains an 
engineer, with a sound grasp of engi- 
neering fundamentals that never grow 
obsolete. But he also becomes some- 
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thing more. As he applies ever-changing 
arts he is also thoughtful of their 
effects. He gains and uses knowledge 
of marketing and finance. He interprets 
between designer and salesman. He 
perceives and understands the general 
needs and particular problems of other 
people, whether he holds a supervisory 
position or not, 

The communication development 
training program (CDT) began in 1948 
in response to the need to prepare 
graduate engineers for research and de- 
velepment work. The program extends 
over three years with about half the 
time in classroom work. More than a 
hundred men enter this each year. 

Starting in 1956 a small number of 
CDT students are being awarded fel- 
lowships to allow them to study for 
their doctorates. While doing this, they 
continue as employees at full salary. 

About 140 professional members of 
the laboratories are doing graduate 
work at nearby universities during part 
of their working hours, with tuition re- 
funded by the laboratories. For tech- 
nical aides and engineers, the labora- 
tories also conduct numerous out-of- 
hour courses. Participation is voluntary 
with some 1500 registrations this year. 
In addition, a monthly lecture program 
has an average attendance of about 700. 
The operating companies of the Bell 
System are also moving to broaden 
their training. Throughout the System, 
engineers are also participating fully 
in management development programs. 
The company wants engineers and other 
management people to think out prob- 
lems together 


Opportunities for Advancement 


Over the next 10 years more than 
80,000 Bell System people-—engineers 
included—will be moving into new po- 
sitions in management. New art and 
new applications will bring new con- 
venience in service and now forms of 
service. With people changing, man- 
agement changing, technology chang- 
ing, and service changing, it is un- 
thinkable not to use every means to 
improve competence and understand- 
ing. 

Through intelligent and concerted 
effort will be developed three-dimen- 
sional engineers. The first dimension is 
what is developed in college. That 
shows how to move in a straight line 
in a particular field. 

The second dimension is in continued 
training and self-study, that broadens a 
man—or a woman—and keeps him up 
to date with technological changes so 
he can solve problems in broad areas 
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HIGH FREQUENCY 


Induction 


HEATING 
UNITS 


The Lepel line of induction 
heating equipment represents the 
most advanced thought in the field of 
electronics as well as the most practical and 
efficient source of heat yet developed for industrial 
heating 
If you are interested in induction heating you are invited to 
send samples of the work with specifications. Our engineers will process 
and return the completed job with full data and recommendations without any 
cost or obligations. 


TYPICAL INDUCTION HEATING APPLICATIONS 


HARDENING > 4 REMOVING 
DIESEL FUEL INJECTOR 4 RUBBER FROM STEEL 
Restriction of heat to end 
lolo of holder body for fuel @ 
o o if ecior pern ts rdening 
= of face to provide required © 
| resistance to deformation @ 
without hardening the 4 
| threads, Coil design shown @ 
provides uniform tem- Induction heating devel- 
J perature for hardening ops uniform temperature 
T despite holes in foce. @:: ‘ at steel-rubber interface 
sik destroying bond for easy 
separation, Steel and rub- 
} ber may similarly be sol- 
vaged from mounting 
brackets, shock absorbers, 
etc. 


‘ 
SOLDERING TRANSISTOR ASSEMBLIES 


restricted he ating at joint of nickel shell and, 


con ul ae tinned glass, thus causing solder flow for 
Pe permanent seal, 
atoe 


Electronic Tube Generators from 1 kw to 100 kw. 
Spark Gap Converters from 2 kw to 30 kw. 


“WRITE FOR THE NEW LEPEL CATALOG . . . 36 illustrated pages packed 
with valuable information. 


‘ All Lepel equipment is certified 
rt fo comply with the requirements 
of the Federal Communications 
t Commission. 


LEPEL HIGH FREQUENCY LABORATORIES, INC.. 


5m STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, NY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-20! 
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and new areas of engineering. 

The third dimension is the height that 
comes from the mixing and mingling 
ol engineering and management ideas, 
so that the engineer's understanding of 
the problems and requirements of the 
business makes him more effective in 
the business. This understanding comes 
not only from study but also from 
shoulder-to-shoulder association and 
contact and interaction between engi 
neering. This third dimension is needed 
everywhere —so they will have a volume 
effect on the business. [f engineering 
is to be solid, it has got to have this 
volume. Industry can contribute much 
to the second and third dimensions. 


v 


As the need for technology increases 
further the need for engineers in man- 
agement will likewise continue to in 
crease. Engineers must grow. No one 
else can do it for them. 

Training and education both are 
essential, but what they add up to in 
the end is only the soil to grow in. The 
challenge to engineers today is that 
they should deliberately work to fill out 
all the height, all the depth, and all the 
breadth they can reach, Along with this, 
industry is equally challenged to give 
able engineers full opportunity to live 
and work and think and create in all 
three dimensions. For this is the kind 
of engineering influence and leadership 
needed 
From en address at the 1957 general session of 


the American Institute of Electrical Engineers 
44 W. 39th St., New York, N 
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Model 
LUP-1200 


shown 


PLIERS: 


# 


insta-release —that's the name for the easy- 
action release-lever Knu-Vise pliers. Pliers open instantly; 
re-clamp quickly—easily—without waste motion. 


Maintains control over the free- 
swinging handle—permitting 
re-clamping with the same grip 
Always remains within the hand 
span of the user. 


- 


Flip it over and you have instant 
release in the other direction. The 
Knu-Vise insta-release lever is 
available on P-1200 and P-1800 
Series pliers. 


Remember: Every mode! of the more than 150 Knu-Vise clamps is 
quick to lock—and quick to open. Ask for a demonstration. 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


KNU-VISE 
PRODUCTS 


3053 DAVISON ROAD 


WESTERN DIVISION. 422 Magnolia Glendale Calitorma 


LAPEER MANUFACTURING CO. 


. LAPEER, MICHIGAN 


CANADIAN DIVISION Higginson Engr. Hamilton Ontario 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-202 
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Keys To Better Technical 
Writing 
By John L. Kent 
Chief, Editorial Bureau 


Consolidated Eleetro-Dynamices Corp. 
Pasadena, Calif. 


Scientific advances in all fields re 
quire technical information and ideas 
Unfortunately, few technically trained 
people can communicate; that is, with 
the least effort and greatest result. The 
highly desirable characteristics which 
they possess that make them good eng- 
neers often make them poor writers. 

Editors compain that envineers don't 
know how to write for their readers 
Research directors and company ad- 
ministrators also complain that engi- 
neers write poor reports. 

The engineer's inability is chiefly du 
to a lack of knowledge. Unfortunately, 
this knowledge is not readily available 
Refresher courses are few and textbooks 
ire long on theory and short on practi- 
cal help 

\ number of usable. practical bits of 
advice on how to produce writing eth 
ciently have come out of the trials and 
tribulations of engineers in the past 
Generally, the engineer-writer succeeds 
almost direetly proportion to his 
adoption of methods used by profes- 
sional writers. 

Four keys to this approach are: 

1. Plan and outline 
Consider the reader 

Lse short sentences and simple 

words 

1. Be critical 
\ most important “key” is proper 
Whether it’s an article, re 
port or other technical manuscript, an 


planning 


outline and a period of planning are 
necessary. Every type of writing has its 
own outline its particular format 

\ report, for example, is a specialized 
form of expository writing whose order 
should be apparent through section 
headings, subheadings, numbered para 
graphs and other means. Reports have 
become standardized and usually in 
clude a tithe page, an abstract, a table of 
contents, the body (including introduc- 
tion, discussion, and conclusion) and 
the recommendations 

An article, too, has a form. It is not 
a cutdown report. It’s a distinct piece 
ol writing 

A technical article does not need be 
as complete and detailed as a report. 
Details of minor importance can be 
omitted. Selective omission is one of the 
major differences between the report 
and the article 

The second key to technical writing 
improvement is to consider the reader 
Ihe writer must consider his typical 
reader and write for him. Another im- 
portant thing is to give reader informa- 
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tion. The technical reader is a serious 
person who reads for information rather 
than entertainment. Further, one should 
tell his story quickly. The typical read 
er is busy. Give him summary type re 
ports. Don’t expand—condense. 

Also vital is to make the material 
easy to read. Two ways to do this are: 
use short words; use short sentences. 
The short sentence is the greatest aid 
to readable writing. In addition it helps 
prevent grammatical errors. 

Be clear, concise, coherent. Clear 
writing can be obtained chiefly through 
simplicity and precision. Conciseness 
can be obtained by planning and out 
lining and by the use of simph gram 
matical construction. Coherence results 
from proper planning and use of transi 


tions, known to grammarians as con 


junetions 


Brevity Aids Reader 


The short sentence is probably the 
greatest help to understandable writing 


It permits pacing of ideas. Ideally. each 


sentence should be limited to one 
thought Sometimes. however simple 


sentences are incapable of communicat 
ing complete thoughts. 

As sentences become longer, relation 
ships between words become less cleat 
Such sentences are harder to understand 
and may require rereading. They o ten 
lead to errors in grammar. 

There's another reason why technical 
people in particular should write short 
sentences. In ordinary writing, shorter 
words can be substituted to help the 
reader understand. Generally, technical 
words cannot be simplified. Short sen 
tences can compensate for this. 

Being critical of completed writing 
is the fourth key to good presen ation 
This involves more than a mere read 
ing over and insertion of a comma or 
the substitution of a better word. It 
should be a systematic check of the 
manuscript. 

Examination of engineers’ writing 
reveals several failings which are often 
repeated, These include failure to para 
graph, use of jargon and cliches, wordi 
ness, and lack of sell. 

The lack of “sell” —the ability to “put 
over” a story—is evident in both articles 
and reports. 

To get good presentation one must 
not only get facts down briefly, but so 
arrange them that the reader ean sense 
that back of the arrangement and pres 
entation was an engineer who knew 
what he was talking about 


From a talk given before the LA. section of 
American Society of Lubrication Engineers, 343 
S. Dearborn St., Chicago 4, Ill 
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* Do you need better ways 
to strip paint? 


wie 


When tough finishes resist your present stripping meth- 
ods, you may need help on some of these problems: 


1 How to strip oil-base paints... synthetic 
enamels ... alkali-resistant plastics 
resin-base paints... japans ... wrinkle 
finishes... nitrocellulose lacquers... al 
kyds... phenolics... ureas. 


2 How to strip zine chromate primers with 


out etching aluminum. 


3 How to strip paint from vertical sur 
face and undersurfaces where thin 
bodied strippers run off without doing 


then work, 


4 Hlow to strip metal parts that are too 


large to be soaked in tanks. 


5 llow to strip paint, pigment residues, 
phosphate coatings and rust in on 


operation, 


6 How to strip paint from rejects, conveyor 


chains, racks and hooks in continuous 


operation, 


Oakite has more than a dozen fine stripping materials 
for these and similar jobs. 


FREE or information on problems |, 2, 3 and 4 ask for a 
copy of “How to strip paint’. For more on problems 5 and 6 
ask tor “Here’s the best shortcut in the field of organic finish- 
ing’. Write to Oakite Products, Inc., 58 Rector St., New York 


Export Division Cable Address: Ookite 


Technical Service Representatives in Principal Cities of U.S. and Canada 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-8-203 
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1/64” 
OVERSIZE 


Available 


from stock 
for each 
screw size 


1/32” 
OVERSIZE 


30° Right Hand Spiral, 4 Flute 


Now you can speed up production 
100% with our New 30° fast right 
hand spiral, four-flute counter 
bores 

You will find that faster feeds 
ire pessible with this freer-cut- 
ting tool 

Hardened counterbore blanks in 
tock can be ground to any special 
pilot and flute diameters in one 
week 

Few territories open for manu- 
facturer’s representatives 


Complete Reamer cata 
logue with world’s 
Greatest Reamer . se- 
lection by the Thouw- 
sands and thevsandths 
Write for it teday! 


TWENTIETH CENTURY 
MANUFACTURING CO. 


ROUTE 176 and BRADLEY ROAD 
BOX 429TE LIBERTYVILLE, ILL. 


INDICATE A-8-204-1 
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Production Advances in 
Nondestructive Testing 


Symposium from 
Nondestructive Testing Session 


Western Metal Congress 
Los Angeles, Calif. 


Because nondestructive testing has 
ability to discriminate between desiv- 
able and defective material, it is say 
ing lives, time and money. 

Previously, industrial X-ray pioneers 
had a continual struggle to prove that 
this tool could be used as a means of 
production inspection. Industrial radiog- 
raphy now is at the stage where it has 
a wide wealth of knowledge and ca- 
pable tools to work with. 

[he application of X-ray thickness 
gages to automatic thickness control has 
placed greater emphasis than ever on 
simplicity and reliability of the equip 
ment. The gaging system is substan 
tially simpler than previously available 
gaging systems and retains high per- 
formance and flexibility 

Iwo \-ray beams are obtained from 
a single X-ray tube. One beam passes 
through the material being gaged; the 
other through a wedge at the position 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


where its thickness is the same as that 
of the material. Any change in material 
thickness causes a difference in signal 
from the two detectors 

A number of attempts were made to 
make ultrasonic flaw testing automatic 
and this has been accomplished with 
simple shapes and repetitive testing. 

\ second approach was the so-called 
shadowgraphs. These generally con- 
sisted of a transducer which sent out 
ultrasonic waves, a tank in which the 
material under test could be immersed, 
and an indicator 

It is now possible to successfully use 
clean tap water plus certain additives 
as a vehicle for magnetic particle in- 
spection. The sensitivity produced by 
the water solution is equal to that pro- 
duced by light oil solutions. Rust in- 
hibiting properties of the solution used 
have proved effective. Definitive mate 
rial cost reductions will be realized by 
using water solutions. Safety is in 
creased through reduction of fire and 
health hazards of oils 

Radioactivity density gages, five years 


revolutionize 


Drill Bushings 
will show you how! 


Simple, fast, assembly cost- 
cutting. 

One-hole compression- 
mounting, self-clinching, in 
one operation. No riveting. 
No welding. No outboard 
supports. 

High torque and pull-out 
resistance, 

Alignment and center 
distances secured, 
automatically. 

Round—No indexing or 
“nesting”. 

Permit thin-gauge, light 
weight templates. 

Pay for themselves out of 
template production savings. 

Write for literature and 
samples. Penn Engineering 
& Manufacturing Corp., 
Doylestown, Pa. 
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ago considered an oddity, now have 
found excellent acceptance in industry. 
They have a number of advantages over 
conventional measuring systems. They 
are used for measuring the level of 
liquids, slurries and solids. 

These gages depend for their opera- 
tion on the fact that gamma radiation 
is absorbed as it passes through the 
various materials and that this absorp- 
tion is a function of the density of the 
material. Generally, the sources of 
gamma radiation are cesium-137 and 
cobalt-60, 

Introduction of atomic energy has 
made it possible to produce radio- 
isotopes at low cost for nondestructive 
inspection of metals. Isotopes have ad 
vantages over radio. One is that they 
have various output in energy of gamma 
ravs and gamma ray dosage rates. 

These are some of the developments 
which indicate trends in nondestructive 
testing. They are typical of applications 
in metalworking and foreshadow 
greater use of this technique in pro 
duction 
From a session at the 10th Western Metal 
Congress, Los Angeles, Calif March 1957 


sponsored by the American Society for Metals 
7301 Euclid Ave., Cleveland 3, Ohio 
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Diagnostic Tools For 
Automatic Equipment 


By Kirk E. Birrell 


Project Engineer 
The Autometrology Div. 
The Sheffield Corp. 
Dayton, Ohio 


Both users and builders of automatic 
machine tools, transfer machines, gages, 
and assembly machines are aware of the 
problems involved in installing this 
equipment so that it is equal to produe- 
tion requirements. Pressing problems 
involve seeing that this equipment con- 
tinues to operate at proper efficiency 
Further problems necessitate the devel- 
opment of new methods and tools for 
“debugging” new equipment and for 
maintaining it after it is once set up 

One such tool is the Monitorecord 
sequence-time recorder recently devel 
oped as a specific means for timing 
accurately and recording graphically 
the many operational events making up 
a repetitive machine cycle. This instru- 
ment was designed to supersede the now 
inadequate “eyeball” and “stop watch” 
methods of timing automated machin- 
ery. 

After its introduction, in the pioneer 
ing days of automatic transfer-type 
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gages, it had an opportunity to illustrate 
its potential for the purchaser of a cer- 
tain machine who had been promised a 
production rate of 1800 pieces per hour 
The best efforts of experienced tool 
makers failed to operate the machine 
at a rate better than 1500 parts per 
hour. Analysis of a time chart made 
available by use of this instrument pin- 
pointed specific adjustments which, 
when made, allowed the required pro 
duction rate to be gaged with ease. 

Another potential application in the 
domain of automation is that of process a 
inspection for size. Monitoring auto 


matically, the instrument records in 
Automatic machine cycle is analyzed by 


comparing operation with master coded 
chart of optimum cycle. Fourteen 
channels permit detailed analysis of 
for further audits of quality by inspec machine time cycle, presenting time 
tors who rely on master gages. These data in bar chart form. 


tolerance or out-of-tolerance parts for a 
number of dimensions. Such a record 
can do much to eliminate requirements 


Heavy duty attachments 
increase versatility 
of dependable, low-cost 


GREAVES MILLS 


Heavy Duty Vertica 


“THE MOST MILL FOR THE LEAST MONEY" 

A full line of attachments and accessories offer 
outstanding flexibility for all types of milling 
operations .. . with GREAVES MILLS. 

Make your own comparison of 22 specifications of 


Greaves and 7 other leading milling machines. 


% 


Heavy Du fset 


f 
Vertical Milling Attachment 


GREAVES MACHINE TOOL CO. 
2303 Eastern Avenue, Cincinnati 2, Ohie 


Rack Milling Attachment Send Comparison Chart. I will make my own comparison 
‘ of GREAVES MILLS with other makes. 
Send information on Attachments and Accessories for 
> GREAVES MILLS. 


NAME TITLE 

FIRM 

ADDRESS 

cily ZONE STATE 
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TAPS THREAD GAGES ; HOBS ; CENTERING MACHINES 


206 


GAGES FOR TOP PRODUCTION 


FOR FURTHER 


Hanson-Whitney has long led the 
field in the production of top quality 
Finished Taps, Hobs, Cutters, and 
Precision Gages. And H-W offers 
complete stocks and service from 
local distributors . plus home or 
field engineering assistance on all 
threading problems. 


Hanson-Whitney Gages are engi- 
neered and manufactured with “sin- 
gle source” reliability and accuracy. 
H-W Limit Working Plug and Ring 
Gages are available in all standard 
sizes, National and Unified, and all 
special forms. H-W offers AGD Cylin- 
drical and Thread Plug and Ring 
Gages, straight and tapered thread, 
in steel and carbide. In addition, H-W 
manufactures a complete line of com- 
parator type, internal and external 
thread gages. 


Remember, Hanson-Whitney means 

Finest quality throughout the prod- 
uct... . design engineering know-how 
based on years of experience in your 
field's requirements. Write for cata- 
logs—full information. 


Hanson-Whitney 


Division of Tue Wairrney Cuain Company 


17) BARTHOLOMEW AVE, HARTFORD 2, CONN 


THREAD MILLING MACHINES AND CUTTERS, 
INFORMATION, USE READER SERVICE CARD, INDICATE A-8-206 


inspectors can then operate in the ca- 
pacity of “meter readers.” 

Generally, then, the sequence-time re- 
corder has many areas in which it can 
be used advantageously for machine 
timing, beyond the capabilities of hu- 
man observation. It can fill an impor- 
tant role in setup and maintenance of 
automatic production lines of today and 
lomorrow, 

From a paper given at the 1957 Annual Ma 
chine Tool Electrification Forum, sponsored by 


Westinghouse Electric Corp., 401 Liberty Ave 
Pittsburgh 30, Pa 
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Vinyl-Clad Steel— 
A New Material 


By Glenn Edward Wintermute 


Arvin Industries, Ine. 
Columbus, Ind. 


Vinyl-clad steel offers the metal fab- 
ricator a new material. It combines the 
beauty and durability of vinyl plastic 
with the strength and ease of form- 
ability of steel. 

The process developed to produce 
this lamination of vinyl to steel is un- 
usual. Four of the major advantages of 
this new metal coating method are: 


1. The metal is coated continuously in 
the flat 

2. Vinyl film that has been previously 
calendered, printed and embossed can 
be used 

3. The vinyl film is not damaged in 
either appearance or properties by the 
process 

1. The bond between the vinyl and the 
steel has sufficient integrity to with 
stand subsequent punching, drawing 


and forming operations 


Some fundamental laboratory work 
was conducted to establish processing 
procedures, determine limits of vari- 
ables and gather information for the 
design of a pilot plant. The pilot plant 
proved that the process was adaptable 
to continuous operation at high produc- 
tion speeds and low operating costs. 

The vinyl-metal laminate produced 
by the pilot plant was fabricated into 
numerous articles without damage to 
the vinyl coating. The coating exhibit- 
ed the excellent resistance toward ex- 
posure, stains, and physical abuse that 
is characteristic of vinyl. Vinyl-clad 
metal laminates possess some limita- 
tions in fabricating and in service. 
These limitations need to be recognized. 
From a presentation at the Jan. 1957 annual 
technical conference (St. Louis) of the Society 


of Plastics Engineers, Inc., 34 E. Putnam Ave, 
Greenwich, Conn 
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By replacing your obsolete grinding and/or lapping 
equipment with new Norton machines you can meet 
competition with the best production tools in the field. 

0 ay for Norton You can now gain this competitive strength without 
risking financial weakness. Two Norton methods offer 

you logical, economical ways to modernize without 
jeopardizing your capital position — and without the 
orinding machines need of borrowing or of raising money by any other 


means. 


THE NORTON PURCHASE 

while the build FINANCING PLAN 

This Time Payment Plan enables purchase of new ma- 
chines on extended terms. Simplicity is the keynote. 
Upon a down payment of 25% of the original purchase 
price, terms may be extended up to a maximum of five 
years, at an interest charge of 34% per year. Payments 
are equal and quarterly, starting 60 days after delivery. 
In the event that you wish to pay off the entire balance 
at any time, a discount approximately equal to the un- 
earned interest will be allowed. 


THE NORTON LEASE PROGRAM 


This Program includes three tested plans for leasing 
new Norton grinding or lapping machines. Each plan 
offers you the option of terminating the lease or pur- 
chasing the equipment after a stated period. Particular 
advantages of the Lease Program are: (1) You can ac- 
Now you can buy or lease quire needed machines for just the period in which you 
can use them profitably, thus eliminating the obsoles- 


the most modern grinding cence factor; (2) You can make a thorough trial of 


equipment without going to the expense of actual pur- 


or lapping equipment 


chase, unless you decide to do so later. 


on convenient, A Wide Choice of Machines 
economical terms Norton machines available under the Purchase 


Financing Plan and Lease Program include a broad 
selection of the most popular types of grinders and lap- 
pers. Special arrangements will be considered whenever 
other Norton machines are required, 


To Economize, Modernize with NEW 
For Further Information 


see your Norton Representative. He will be glad to 
discuss the relative merits of each Norton financing 
method, with regard to your particular require- 


ments. He will also give you complete details of the 
various machines available and advise you as to 


which are best suited to your production needs. Or GRINDERS and LAPPERS 


you can write direct. And remember: only Norton 


offers you such long experience in both grinding Galaking better products. . .to make your products better 


machines and grinding wheels to bring you the 


"Touch of Gold” that helps you produce more at NORTON PRODUCTS: Abrosives + Grinding Wheels 
lower cost. Norton Company, Machine Division, Grinding Machines + Refractories 


Worcester 6, Mass. BEHR-MANNING PRODUCTS: Coated Abrasives 


Sharpening Stones + Behr-cat Tapes 


District Offices: Worcester « Hartford + Cleveland + Chicago «+ Detroit 
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for close-quarter 


Left to right: light-duty angle screw driver; 


light-duty angle nut setter; heavy-duty angle 
screw driver; heavy-duty angle nut setter. 


screw driving and nut setting 


A new line of angle attachments— that 
take over where straight line tools must 
leave off—is now available for the new 
line of improved Keller Tool! air drivers. 

Four new attachments—heavy- or 
light-duty angle serew drivers and nut 
setters— speed and simplify the tough job 


of driving fasteners in close quarters and 
hard-to-reach places. 

Keller Tool No. 2 air motors—with in- 
creased speed, increased power, low noise 
level and low maintenance—power both 
the 12G-2 series screw drivers and the 
16G-2 series nut setters. 


Ask your Gardner-Denver representative for a demonstration of the new Keller Tool No. 2 air 
drivers and their versatile attachments . . . or write for details. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-208 


ENGINEERING FORESIGHT—-PROVED ON THE JOB 
IN GENERAL INDUSTRY, 


CONSTRUCTION, PETROLEUM AND MINING 


GARDNER - DENWER 


Gardner-Denver Company, Quincy, Illinois 
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practical ways to 


...without sacrificing fastening strength 


1. Counterbored holes are 
the simplest approach to 
flush surfaces using stand- 
ard socket cap screws. The 
advantage of specifying 
genuine Allen O Head 
Cap Screws is the greater 
strength of Allenoy steel .. . 
you can use smaller sizes 
for closer spacing and 
reduced weight. Call on 
Allen, too, for very large 
socket-head, precision cap 
screws — up to 2 inch 
diameter. 


3. Button Head Cap 
Screws produce snag-free 
unbroken surfaces where 
countersinking is impracti- 
cal. Button-head hex 
sockets are necessarily shal- 
low. In genuine Allen O 
Button-Head Cap Screws, 
sockets are cold forged 
without broaching, in extra 
strength Allenoy steel... 
essential protection against 
stripping the sockets under 
high torque pressure. 


5. Bright finish. or rust 


and corrosion resis 
call for Allen Stainless 
Steel Cap Screws. They 
are standard stocked items 
(both NF & NC threads) 
readily available in a wide 
range of sizes from Allen 
Distributors. 


ance 


2. Countersinking enables 
you to get absolutely 
smooth external surfaces 
using Allen O Flat Head 
Cap Screws. Allen O Cap 
Screws feature the exclu- 
sive Leader Point which 
makes screw starting easier 
and guards against thread 
damage. 


4. Aready made hole 
tapped in forged stegl 
solves many a design prob- 
lem. It's called the Allenut. 
It can be anchored in soft 
material to assure durable 
threading, or recessed to 
permit tightening with an 
Allen Hex Key. 


YOUR ALLEN DISTRIBUTOR can give you prac- 
tical help and swift service. For complete infor- 
mation on any technical fastening problem, write 
our engineering department direct. 
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Hartford 2, Connecticut, U.S.A. 


of STENTOR (oil-hard) 
tool and die steel! 


Remarkable heat treating versatility found in no other oil-hardening, non-deforming tool 
stecl, now assures extra cost-savings with Carpenter STENTOR (OilHard). A broader, 
safe hardening range from 1425° F to 1525° F makes it possible to fit STENTOR tools 


and dies mto many heat treating schedules during the average day. 


Make your own evaluation. Add this extended built-in factor of safety to the other 
cost-saving advantages you get with STEN'TOR: easy machinability, less size change and 
distortion, uniform hardenability and freedom from decarb. ‘Then call your local Carpenter 
Mill Branch Warehouse, Office or Distributor for information and rush delivery on 
STENTOR with its extended built-in factor of safety. 


[arpenter 


matched tool and die steels 
The Carpenter Steel Co., 154 W. Bern St., Reading, Pa 
yport partment The ¢ inp iter Steel Co Port Washington, N CARSTEELCO"” 
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Photograph courtesy of Hepp 


tall Company, Pittsburgh 1, Pa. 


High-alloy shear knives machined on 


accurate Cincinnati Rigid Shaper... 
at HEPPENSTALL COMPANY, Pittsburgh 1, Pa. 


This Cincinnati 36” Rigid Shaper, equipped 
with an automatic contouring unit, is machin- 
ing high-alloy steel shear knives. These 
knives will be used to cut 3” round-cornered 
squared billets and 214" rounds, by a leading 
Midwestern drop-forge company. 


The heavily ribbed column, extended ram 
bearing and slot-free ram insure minimum 
deflection and maximum accuracy. Exclusive 
Cincinnati 50 psi pressure lubrication is real 


CINCINNATI 25, OHIO, U.S.A. SHAPERS - SHEARS - PRESS BRAKES 


insurance against wear. The Cincinnati 
electro-magnetic brake and clutch with finger 
tip control is positive and trouble free. Faster 
on the job . . . Easier on the operator. 


Write Department E for Bulletin 
“Cincinnati Rigid Shapers’. We 
also suggest you consult our Appli- 
cation Engineering Department re- 
garding your machining problems. 
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MAGNETIC 
DIES by WHISTLER 


@ Operate like a single-purpose die e All punch and die 
parts interchangeable e Pierce metals up to 4” thick steel 
e Changes made from one operation to another while the die 


set is in the press e Change-over ume from 5 to 20 minutes, 
depending upon size of die set e Lower die costs @ Saves die 
storage space e Precision work in any size press e Backed 
by Whistler's 40 years of die making experience serving the 
nation’s leading plants. 
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vYOU NEED THIS 

CATALOG... Shows by 
photos, drawings and prices how 
the Magnetic Die* 


cally cuts die costs, saves valuable 


system drast 


tume, speeds production, Write 
for it today 


*W hitler Magnetic Dees 
id ibe re 


avelully patented and are 
tered trade name Magna Due 


S.B.WHISTLER & SONS, INC. 
\ 744 Military Road, Buffalo 23,N.Y. 


= 


= } 
(€ ADJUSTABLE, MAGNETIC ond CUSTOM DIES FOR ALL INDUSTRY 


Direct Factory Representatives Located ip 


USE READER SERVICE CARD; INDICATE A-8-212-1 


Gears? 


ROLL TEST THEM 
RAPIDLY 
ACCURATELY 
with the 


SCHERR 
5” CENTER DISTANCE 
FINE PITCH 
GEAR TESTER 


Pr gecis! 


Fine Pitch Precision Gears 
are quickly tested for runout of 
Pitch Diameter, Spacing and 

Tooth Form t 


The New Model is equipped 
with adjustment of 
measuring pressure from 

rrors. 4 ounces to 2 pounds 


Scale Vernier: 
.0005" Indicator Readings 


OTHER SIZES OF GEAR 
TESTERS AVAILABLE 
UP TO 30”. 

Send for Illustrated Folder - Code GIKNA 


GEORGE SCHERR CO., Inc. 


COMPLETE LINE OF PRECISION INSTRUMENTS 


200-TE LAFAYETTE STREET NEW YORK 12,.NY. 
USE READER SERVICE CARD; INDICATE A-8-212-2 


TRIPLE-E Cylinder Clamps 


rugged construction 
sive you | longer operating life 


e 
12 Bor 
HOOKS INTO EITHER AIR OR HYDRAULIC LINE 

Operates on standard air line, or your hydraulic line 
COMPACT, RUGGED CLAMP CONSTRUCTION 


All-welded bar stock insures strength. All pivot points are 
bushed with Merriman Broach Fit hardened bushings. 


UNIQUE ADAPTER JOINS CYLINDER TO CLAMP 


Prevents any deflection in clamp from being transmitted to the 
cylinder rod-—for longer operating life. 


CYLINDER IS COMPLETELY NON-CORROSIVE 


End covers, tube and piston are made of brass—nickel plated 
for long wear and smooth action. All components oil impervious, 
Hardened trunnion pins withstand wear 


Write for Tracing Templates and detailed Catalog Sheets 


E&E ENGINEERING, Inc. 


15023 Harper Avenue + Detroit 24, Michigan 
USE READER SERVICE CARD; INDICATE A-8-212-3 
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your one source for AIR VALVES 


full line for every use—immediately available from 
™ your conveniently located Schrader Distributor 


Solenoid-Operated Vaive 


Flow Control Valves 


@ division of SCOVILL 


Foot-Operated Four-Way Valve 


Rotor Type Valve 


Three-Way Poppet 
Type Valves with 
Roller Lever 


Quick Exhaust Vaives 


hing you 


Schrader’s complete air products line can meet your every need. 
A. SCHRADER’S SON © Division of Scovill Mig. Co., Inc. * BROOKLYN 38, N. Y. 


QUALITY AIR CONTROL PRODUCTS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8&-213 
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Hand-Operated Four-Way Valve Pilot-Operated Vaive 
= 
Two- and 
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| AIR ACCESSORIE 
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‘a | > Fitter Regulate - Lubricate 
Stainiese Stes! Blow @un seperately or in 
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J&L Precision 
Boring Machine 


( 


Base will accommodate (wo spindles 
for rough and finish boring, simul. 


taneous facing and boring, or for bor- 
Precision Boring— 


ing two holes at once 
Work table feed is actuated with 


able stops are easily set for length of 
rapid traverse and feed strokes 
Jones & Lamson fills a long-felt need with this new J & L 


Precision Boring Machine. Now, it is possible to have truly 
precise turning, boring and facing operations at truly low 
cost. 

This new machine is ideal for long or short runs. . . is ex- 
tremely versatile ... is easy to set up... and spindle runout 
is less than .000020". Max. swing is 10” dia. and max. bore 
is 3” dia. 

Write today for complete information. 


LAMSON 


automatic. 


JONES & LAMSON MACHINE COMPANY, Dept. 710, 518 Clinton Street, Springfield, Vt., U.S.A 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-214 The Tool Engineer 
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Remington, right 


Mode! P S-A-307L Air tong, 
3°" angle head height, spindle thread Va*-11; 
tbs. Lever throttle. Includes 7” rubber backing 
pad, dead handle and wrenches, Also cvailable 
with button throttle (PS-A-307B) $125.00* 


Here is the perfect angle air sander for inches from pad to top. It can be used to 
both light and medium metal removal grind sheet metal and light plate welds, 
jobs. With its power and its speed —5900 to remove die “dings”, to prepare metal 
rpm.—it can do the “in-between” jobs prior to enameling or painting and for 


PS-A-307L Air Sander being used to as well as a heavy duty sander...and other metal jobs. It is built with all the 


e metal for painting. ’ 
prepar et P i you don’t pay for power you don’t use! quality and precision that have made 


Phough light in weight, it is the huskiest Remington—manufacturer of sporting 


These great features sander in its class! And its light weight firearms and ammunition—famous for 
only 5 pounds—helps reduce fatigue 141 years. For full information on the 


make this air sander Designed for close quarter work, the complete Remington line of Mall air tools, 
right for you! Model PS-A-307 air sander is only 3 "6 just send the coupon 
¢ Short angle head for close quarter 
work! 
« 5900 rpm. for faster metal removal! 
Light weight—only 5% Ibs.! 
¢ Built-in automatic oiler! 
« Automatic speed regulator! 


° Heavy duty angle bevel gears: Impact wrenches — . Multi purpose ~ Midget collet die grinders 


electric and air : flexible shaft grinders : ariety of sizes 
* Prices and specifications subject lo change withoul notice 


MALL TOOL COMPANY, 


Division of Remington Arms Company, inc., Dept. 
. Bridgeport 2, Connecticut 
O Please send free catalog on Air Tools 
® 


MALL TOOL COMPANY, ’ COMPANY 
Division of Remington Arms Company, tInc., 
Bridgeport 2, Connecticut STREET 
In Canada: 36 Queen Elizabeth Bivd., Toronto, Ont 
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H Leo 
JIG GROUND with 


Provide yourself with this 
inexpensive” instrument 


uniform carbide performance 


Here’s what it contains: 


@ Tells why carbides of the same grade perform differently 
under identical machining conditions 


@ Tells what every carbide user should know about the 
variables that control the making of cemented carbides 


@ Reveals tests you can use to check carbides for quality 


. all this and more in an eight page bulletin that ori- 
ginally appeared as a technical article in Carbide Engi- 
neering. Send for your copy today. 
FIRLOMET 


for use on your present 
equipment and JIG 
' GRIND with a guarantee. 


) FIRTH LOACH METALS, INC. 


Buttermilk Hollow Road, McKeesport, Pennsylvania 
“Carbide Makers—Not Fabricators” 
USE READER SERVICE CARD; INDICATE A-8-216-2 


Precision Sharpen Your 
A five station indexing fixture from Vulcan’s Con- Die-Sinking 

tract Tool Room (Your tool room in Dayton). Cutters on an 
Using a jig borer index table with the Vulcanaire ALEXANDER 
5 indexing holes and 35 locating and clamping Bench Grinder! 


holes were JIG GROUND in place. Result — elim Over 1.000 sold in 


inated all close locating and dowelling of indi United States 


vidual parts and of course hours of time. 
Also 2. and 3-dimensional pantograph engraving machines 
*Vulcanaire equipment pays for itself Write for catalog D on these quality, British mochines 


on the first job J, ARTHUR DEAKIN & SON 


Hi Borrow our instructive 
11 minute USE READER SERVICE CARD; INDICATE A-8-216-3 


movie on 


Jig Grinding. 


Services of your Tool Room in Dayton 


To Cut Your Tapping Costs, GRIND and 
RE-GRIND YOUR TAPS ACCURATELY! 


Use these basic hook angles as a starting point 
for better tapping. 


Engineering Processing Building Special 
Machines Vulcanaire Jig Grinders Motorized 
Rotary Tables Brehm Shimmy and related dies 


Aluminum 18° Cast tron ad Brass 
Vulcan's Year Copper 18” Magnesium Plastics 
Mild Steel 8° Stamless Steel 12° 


Write for specific details on how the BLAKE 
Flute and Chamfer Grinders give you the accuracy 
you need for low tapping costs. 


VULCAN TOOL COMPANY 


751 Lorain Ave., Dayton 10, Ohio of BLAKE 


Tap Flutes and Chamfjers 


450 CHERRY ST. WEST NEWTON 65 mass 
tools 
i 
USE READER SERVICE CARD; INDICATE A-8-216-1 USE READER SERVICE CARD; INDICATE A-8-216-4 
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Waldes Truare Grooving Tool pays for itself 
with big savings on one small run! = 


3 internal recesses cut in bores of 100 castings 


in 17.5 hours... including set-up time 


GROOVE NO. 1 


The job shown above called for three grooves located 
at prescribed distances from center-line CL of bore A. 
Depth and location tolerances: +.0015”. 

Size and shape of the castings made nesting difficult 
for a boring bar operation. Exterior surfaces were un- 
machined, making alignment complicated. With two 
grooves over 7” from the housing’s open end, boring 
bar chatter could have caused costly rejects. 

To overcome these obstacles a Waldes Truarc Groov- 
ing Tool was equipped with an elongated spindle as- 
sembly and bottom adaptor. The tool was mounted in 
a drill press, the castings in a large vise. Grooves were 
then cut as follows: 

Groove No. 1: A locating shatt was inserted into 
bore A as a reference surface and the tool piloted into 
the housing until the bottom adaptor banked on the 
shaft. The tool is designed so that the cutter rotates in 


GROOVE NO. 2 


GROOVE NO. 3 


a neutral position until additional downward pressure 
is applied. It then moves into cutting position until pre- 
set groove depth is reached, after which the tool idles. 
Release of pressure returns the cutter to neutral so that 
the tool may be withdrawn. 

Groove No. 2: Plug 1 was inserted into the bore 
over the locating shaft and the tool again piloted into 
the bore. The groove was then cut the same way as 
Groove No. 1. 

Groove No. 3: Plug 2 was substituted for the first 
plug and the cutting operation repeated. 

All 300 grooves were held to prescribed tolerances. 
Set-up time: exactly 11 minutes. Operating time: 1050 
minutes for 100 castings. Rejects: none! 

No recessing problem is too tough for the amazingly 
versatile Waldes Truarc Grooving Tool. It’s so simple 
even unskilled labor can use it accurately. 


Write for a 20-page manual containing full information on Waldes Truarc Grooving Tool. 


WALDES 


Waldes Kohinoor, inc. 
47-16 Austel Pl., L. 1. C. 1, 


Please send me your new 20-page technical manual 
on the Waldes Truarc Grooving Tool. 1€-089 


Name 


ow GROOVING TOOL 


U.S. Pat. 2,411,426. 


Title 

Company 
City 


State 


WALDES KOHINOOR, INC., 47-16 Austel Place, L.1.C. 1, N.Y. 
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of 
piston rod and 


Alignment 


assembly assured 
"O" ring seals. No 


by close-fittin 
y g gaskets required. 


lo ipe connections. 
rge pip ections pilot and shoulder. 


Keeper ring construction eliminates tie rods. 
Permits rotation of covers. 


Self-adjusting rod pack- 
ing. Axial holes provide 
pressure disposal on 
packing members. Seal 
proportional to cylinder 
pressure. 


Closely-fitted RIVETT 
POINTS 
piston rings. way! 


automotive-type 


Ample bronze rod guide. 
Rod bearing provided in 


exposed to lubrication. 


Heavy-duty alloy cast pistons. 


Seamless drawn steel tubing, 


precision honed. 


Sealing efficiency improves with increased 
pressure in Rivett 1500 PSI* Cylinders! | 


*Higher on application. 


@ External “O" Rings Act As Static Seals To Eliminate Gaskets 
And Assure LEAKPROOF OPERATION! 


@ Automotive Type Piston Rings Reduce Friction, Increase 
Sealing Ability, Permit Sensitive Response To Any Pressure. 


@ Keeper Ring Construction Eliminates Tie Rods. 
@ Self-Adjusting Rod Packing Cuts Friction. 


@ Unfailing Power For Millions Of Cycles. 


1080 SELECTIONS! THE BETTER YOU KNOW HYDRAULICS 
7 mountings; 10 bores; standard and 2:1 over-size THE BETTER VOU LIKE 


rod; single and double end rods; internal or external 


thread; cushioning either or both ends; special covers. 


RIVETT, INCORPORATED «+ Dept. TE-8 
Brighton 35, Boston, Mass. 


Get Catalog No. 106 to aid your circuit design. Complete 
drawings, specifications, cut-away views, tables, diagrams! 


Member National Fluid Power Association 
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NO 
DIAMOND 


WHEEL... 
e elox saves us $294 EDM substitutes inexpensive 
; brass wheels costing less 


oa & operations a than $45 for expensive 


diamond wheels costing a 


form grinding this broach’”’ Jj minimum of $150. Brass 


. wheels are formed for $1 as 
Ford Motor Aircraft Division = against a diamond wheel 


contour forming cost of $35. 


NO 
PREFORMED 
CARBIDE 
BLANKS... 


Conventional machining 
necessitates preformed 
tungsten carbide and pre- 
formed steel shanks. EDM 
machines the carbide, 
brazing material and steel 
simultaneously, and requires 
no indexing to assure a per- 
fectly formed broach as to 
location and size. 


OPERATIONS... 


Conventionally machined, the 
pine tree broach requires 

22 operations. EDM does it 
better in 14, 


Electrical Discharge Machin- 
ing has reduced the 
The Job... machining time of this 

Seviagson Broach, used . intricate form in 32 carbide 
preformed carbide blanks . for broaching g tipped teeth to a total time 
cycle of 33 minutes .. . one- 
; P half the time of abrasive 
Diamond wheel savings 


form on turbine grinding. Tolerances held to: 
blades of the +-0, —.0002”. 


J-57 Jet engine. 


Omitted operations savings... . 


Sums up to 


EDMkeeps you ahead of 
competition Grinding 
OY) YA Grinding Single Point and 
Insert Tool Sharpening 
1837 N. Stephenson Hwy. a Royal Oak 3, Michigan 
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BEFORE is 
BRUSHING AFTER 
BRUSHING 


cleanup..- 
inside and out with Osborn Power Brushing 


HE problem —to clean varnish from both the 

inside and outside surfaces of electric motor stators. 
Formerly, two cleaning Operations were necessary 
Results were inconsistent . . . the operations costly and 


tume consuming. 
With Osborn Power Brushes, the entire cleaning 
job is now done at the push of a button—and fora 
fraction of the previous cost. The operator merely 
places the stator on guide rolls. Brushes are ' 
automatically moved across the externa! and internal 
surfaces of the lamination stack. The varnish is quickly 
and thoroughly removed 


An Osborn Brushing Analyst is ready to survey your 
plant for similar results. There is no obligation 
Write The Osborn Manufacturing Company, Dept. K-37, 
Cleveland #4, Ohio. 


; Write TODAY for 
the new 

100 page Osborn 

Catalog 210.-C. 


BRUSHING METHODS « POWER, PAINT AND MAINTENANCE BRUSHES © BRUSHING MACHINES « FOUNDRY MOLDING MACHINES 


Dual cleaning job af a fraction of the cost using Osborn Power Brushes 
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“We grind no axe... and really have no need to.” After all, Bliss makes so many 
types and sizes of metalworking presses — actually many more than any other 
builder — that we favor only the one right press for your job, It may be a big 
one, a little one, a mechanical, a hydraulic, a standard or a special. But you can 
be sure it will be the right one. 

If you have a pressed metal problem, isn’t it logical to talk to a source that’s 


certain to give you an impartial answer? To talk to Bliss? 


L| SS E. W. BLISS COMPANY Canton, Ohio 
4 100 years of making metal work for mankind 


SINCE 1857 


PRESSES + ROLLING MILLS + MILL ROLLS + DIE GETS + CAN MACHINERY + ORONANCE 


* 
; 


for accurate spacing 


Select 
a Lucas 


for precision boring 


| for heavy milling 


Your choice of controls — 


STANDARD LEVER CONTROLS 


available for use with both short bed 


or backrest models. 


FULL PENDANT CONTROL 
of feeds, speeds and directional travel, 


optional on any Lucas. 


Whether you do line or stub boring, select you get the benefit of continuing 
whether you prefer lever or automatic design improvement, backed by 57 years 
pendant control, you get the basic ad- of specialization and leadership in this 
vantages of automatic power positioning field plus the full resources of The New 


and 4-way beds. Whichever model you Britain Machine Company. 
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in production 

in the tool room 

in experimental work 

in engineering research 

in maintenance applications 
or several, in combination 


your choice beds 


SHORT BED MODELS 

the most compact and economical 
equipment for precision stub boring, 
heavy milling and horizontal drilling. 


STANDARD BED WITH BACKREST 

with anti-friction bearing mounted bush- 
ings in backrest block, handles all stand- 
ard operations including line boring. 


LUCAS MACHINE DIVISION 
The New Britain Machine Company 
Cleveland, Ohio 
OTHER NEW BRITAIN MACHINE TOOLS DIVISIONS 


1 LE Vv. E L A N eS. New Britain-Gridley Machine Division Hoern & Dilts Division 
New Britain, Connecticut Saginaw, Michigan 
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Bata cuts mold cleaning time 
in half with Pangborn Hydro-Finish 


Bata Shoe Co., Belcamp, Md., used to clean shoe molds 
by pickling. For a better cleaning job, Bata replaced 
this process a year ago with Pangborn Hydro-Finish. 
Today this machine gives Bata top quality cleaning, 
does the job in half the time required by pickling and 
has required “no maintenance whatsoever.” Also, acid 
disposal problems have been eliminated. 

Says Mr. Albert Kotras, Research, “We thought it 
was sales talk but the Hydro-Finish has lived up to 
every claim the Pangborn representative made.’ Con- 
vinced by the performance of its Hydro-Finish machine, 
Bata management now plans to order a second one. 

Today, through new design and use of air jet sluria- 
tors, Pangborn Hydro-Finish costs less originally, 
costs less to maintain and gives you easier handling 
and added efficiency. Write for Bulletin 1403 to PANG- 
BORN CORP., 4700 Pangborn Blvd., Hagerstown, Md. 
Mfrs. of Blast Cleaning and Dust Control Equipment. 

USE PANGBORN HYDRO-FINISH FOR: 
Deburring + Surface finishing + Finishing threaded sections + Im- 
proving cutting tool life « Maintaining dies and molds + Removing 
grinding lines » Removing heat treat scale + Preparing surfaces 
for coatings, platings, etc. 


Pangborn 


BLAST CLEANS CHEAPER 
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THROAT PRESS 


HORN PRESS 


DOUBLE CRANK PRESS 


tHese 4QO-TON presses 


take job after job in stride and give you top speed 
and uniform output on a variety of work. They 
stress simplicity in every detail to achieve quicker 
set-ups, easier changeovers and simpler operation. 
All are extra rugged, high precision units, made to 
withstand hard usage and assure long, satisfactory 
service. They are very moderately priced. 


you let our engineering staff as- er through leading 
n 


Significant savings may result if Rousselle Presses are sold 
sist you. There is no obligation mach 


ery dealers. 
Choice of 25 models in 5 to 40-ton sizes. 


Manutacturers of Rousselle Presses 


SERVICE MACHINE CO. 


2310 WEST 76th STREET 
CHICAGO 20, 
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Used by LEADING PLANTS 
\ or BETTER WORKHOLDING 


= FIXTURE CLAMPS 
COMPONENTS 


TOGGLE 

CLAMPS 

Over 80 

TYPES & 

SIZES J 

eee 

FIXTURE COMPONENTS 

CLAMPS Over 

Over 170 TYPES 1,000 

and SIZES TYPES 
and 

\ SIZES 


Write for 
CATALOG 


TOGGLE 


CLAMPS 
WEST POINT MFG. CO. 


URE 
CLAMPS 
& PARTS 26939 West Seven Mile Rd., Detroit 19, Mich. 


USE READER SERVICE CARD; INDICATE A-8-224-3 


The Tool Engineer 


Ra 
NP 
2 


at 


sisi os 
6:61 0: @: 


This arrangement uses a magnetic 
chuck to hold an automotive part 
for processing. 


The Style 432 machine as fitted with 
an auxiliary slide for angular cuts. 


A single operator on this Ex-Cell-O Vertical can precision turn, bore, 


face, groove and chamfer two identical or completely different work- 


pieces simultaneously. All operations may be performed singly or 
in combination, and don't overlook the loading ease and tool 
accessibility of this vertical boring machine. 


Ex-Cell-O engineers have cut maintenance time to barest minimum 
by locating service parts within easy reach. Yet overall design of 
this machine is clean and compact. 


No doubt you are interested in increasing your production output. 
Call your nearby Ex-Cell-O representative for a conference today. 
His suggestions cost you nothing—and may save you a considerable 
sum. Or get in touch with Ex-Cell-O in Detroit directly. We would 
appreciate the opportunity of putting our years of specialized 
experience in the machine tool fleld at your disposal. 


CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING & BORING SPINDLES + CUTTING TOOLS + RAILROAD 
PINS & BUSHINGS + DRILL JIG BUSHINGS + AIRCRAFT & MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 
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Sizes are 
to relative 
sole. 
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AUTOMATIC... 


finitely adjustable 


MIDG-A-MATIC 
... only 1” in dia- 
meter, 104%” overall 
boles and 
under, 


BANT-A-MATIC 


4 speeds 
for portable or fixed 
PAR-A-MATIC mounting %,” 


7 speeds heavy duty capac 


stroke and thrust ity 


ad justable 
heavy duty ca 
pacity 


HOLES COST LESS 


wn ARO DRILLS 


AUTOMATIC DRILLING at LOWEST COST .. . because 
it’s ALL AIR operated! 


SINGLE OR MULTIPLE SET-UPS .. . widest range of ap- 


plications. 

FEWER MAN HOURS... greater output . . . higher quality. 
CHOICE OF 4 precision-made drills . . . Aro dependability. 
WRITE for complete literature. See your Aro distributor for 
help in planning multiple installations. 


THE ARO EQUIPMENT CORPORATION 
GENERAL OFFICES—BRYAN, OHIO 
Plants at Bryan and Cleveland, Ohie 
Aro of California, 3141 S. Grand Ave., los Angeles 7, Calif. 
Aro Equipment of Canada, Ltd., Toronto 15, Ontario « Offices in All Principal Cities 


a 


AIR TOOLS 
Also... AIR HOISTS . LUBRI 
CATING EQUIPMENT... AIRCRAFT 
PRODUCTS . . . GREASE FITTINGS 
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A symbolic conception. For security 
reasons, the appeorance of this air- 
craft cannot be revealed. 


Avro Aircraft, Limited saves time 
and money with 


EPON’ RESIN 


dies, tools, jigs, molds and fixtures 


Avro Aircraft, Limited—developing Canada’s supersonic Arrow 
—is achieving major savings with Epon resin tooling. 

Epon resins provide faster, lower cost preparation of stretch 
dies, forming tools, drop hammer dies, jigs, duplicate master die 
molds, checking and assembly fixtures. Avro reports that in making 
dies of Epon rather than metal, manpower requirements are two- 
thirds less, which is reflected in correspondingly great savings in 
the unit cost of tooling. 

The Epon resins have an ideal combination of properties for 
tooling applications. To list just a few: 


e@ Exceptional dimensional stability, high impact strength, excellent 
resistance to abrasion, minimum residual! stress in cured parts. 

@ Ease and speed of preparation. 

e Low shrinkage in filled formulations, assuring perfect master re- 
production; minimum warping and stresses. 

e Adaptability to repairs and design changes. 

@ Minimum finishing requirements for smooth surfaces. 


Like Avro, other leading manufacturers report savings as high as 
80% with Epon resin tools and dies—for production as well as ex- 
perimental and short-run work. Can you make comparable savings 
in your own operations? Find out by writing for technical literature 
on Epon resins for tool and die applications. 
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Los Angeles Newerk « New York Sen Francisco + Levis 


A master drill and setting gauge, show- 
ing use of Epon resins to duplicate 


compound curves and contours, 
In building the supersonic Arrow... 


Epon-faced die requires only hand 
rubbing to achieve smooth finish, Radii 
are being touched up with sander, 


Stretch die, with Epon resin facing of 
involved contours, ready for run on 
800-ton press. 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


Atlanta + Boston + Chicage Cleveland Detroit Houston 
IN CANADA; Chemical Division, Shell Oll Company of Coneda, Limited - Montreal Terente Vancouver 
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Here’s real news—the first major improvement in 
hydraulic surface grinding in the past 20 years. 


Heat, generated by continuous production grinding 
and constant hydraulic system operation, has long 
been a serious problem. General machine distortion, 
caused by extremes of temperature on top and 
bottom surfaces, has made close tolerances impossible 
to achieve. Excessive heat is destructive to the hy- 
draulic system itself. Various and costly corrective 
measures have failed to solve this heat problem. Oil 
cooling and insulating devices have been only 
partially successful, 


Now, the new Thompson Hydra-Cool system elimi- 
nates hydraulic heat af its source—with the new 


Thompsons, you hold your tolerances, no matter 
how close they may be or how long the run! Ex- 
haustive tests have convincingly proved that, even 
‘after 24 hours of continuous operation, tempera- 
tures in the new Thompson Hydra-Cool hydraulic 
system have risen only 3 degrees above ambient 
femperatures. 


To you, the new Thompson Hydra-Cool hydraulic 
system assures greater precision, less scrap loss, more 
trouble-free hydraulic operation—actual savings in 
dollars and cents! The new Hydra-Cool hydraulic 
system is available on all types of Thompson ma- 
chines 40 inches and above in work length AT NO 
EXTRA CHARGE. 


Addit... THOMPSON LEADS IN SURFACE GRINDING ENGINEERING 
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system heat 


WOULD YOU RECOMMEND? 


System No. 2— Variable volume hydraulic systems 
regulate oil flow to the work requirement at adjust 
able rates, reducing oil flow through the system to 
only thot volume necessary for each job. This limit 
ing of flow through the system is an improvement 
over constant delivery systems but pressures within 
the system are still controlled by preset relief valve 
settings so that near constant pressures are main- 
tained throughout the run. Oil coolers are also neces- 
sory for these systems 


NAME 
COMPANY 
ADORESS 


The Thompson Grinder Company * * Springfield, Ohio, U. S. A. 


Please send me your free booklet giving important facts 
on the new Thompson Hydra-Cool Hydraulic System. 


TITLE 


System No. 1—Constant volume hydraulic 
pump systems provide a continuous flow of 
oil for table reciprocation with pressures con- 
trolled by a relief valve set for greatest work 
need. Total pump volume circulates through. 
ovt the system continuously, generating heat 
even when the table is at rest. Oil coolers 
are a necessity on production work involving 
precision grinding. 


* 
The Thompson Hydra-Cool System—New, pressure-compensating, 
variable delivery systems on new Thompson grinders control 
the rate of table movement and operating pressures automatically 
through a single hand lever control. As operator adjusts rate of 
table movement for the initial phase of each job, pressures within 
the system adjust automatically for the exact requirement to move 
the table smoothly and a constant speed. This modern pressure 
servo type system keeps HP input to the minimum. When the table 
is stopped, the pump ceases to pump oil. Hydraulic system heat 
remains at levels close to the ambient temperatures of the room. 
Distortion of the grinder bed is completely eliminated . at the 
source, without accessory cooling systems or expensive insulation 
methods. YOU GET THESE ADDED ADVANTAGES AT NO 
EXTRA COST. 


# PATENT APPLIED FOR 
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Bristol’s Hex Socket Screws Bristol's Multiple- 
<> Spline Socket 
<a> Screws 


Made in sizes as small as No 0 in Alloy Stee! and Stainless Steel. Cap Screws up to 12" 


THIS COMPARATOR CHECK, part of Bristol Ou: ility Control, as- 
sures accurate outside diameter, pitch diameter, thread form 
and lead, Precision inspections like this guard quality at every 
step in produc tion of Bristol socket screws. 


For that truly “finished” appearance specify 


Bristol Socket Cap Screws 


Bristol socket cap screws add the crowning touch to 
the craft of a master machinist 
Whether it’s a jig, fixture, precision tool, or the final 


— itself, these cap screws give you more than just 
volding power. 


Diamond knurled heads highlight the care we take in pro- 
ducing these screws, make for easy handling and a pleas- 
ing appearance. 
Precision cut threads (in NF and NC, Class 3A fit) allow 
these screws to spin easily into place, fit perfectly, w rench 
up tightly. 
The Bristol Multiple-Spline socket (available at no extra 
cost) or industry standard hex socket take the wrench 
easily. There’s no skidding or marring of finished sur- 
faces. And the Multiple-Spline socket lets you wrench 
screws tighter with no danger of stripping out the socket. 
See your industrial distributor for all the facts on these 
quality cap screws for your qui ality products. Available in 
alloy steel and stainless. Flat-head cap screws, cente rless- 
ground I shoul le r screws pipe plugs set screws also avail- 
able in the most complete line on the market A633 


Precision socket screw manufacturers since 1913 


if BRISTOL COMPANY. Socket Screw Division. Waterbury 20. Cont 
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When oversize and bell-mouthed holes are caused 
by the work being out of alignment with the 
spindle, the trouble can be remedied by using a 
Ziegler Floating Holder in place of an ordinary 


holder. It’s as simple as that! 


By automatically compensating for inaccuracies in 
alignment up to 1/32” radius, or 1/16" diameter, 
the Ziegler makes possible perfect work in spite 


of carelessness on the part of the operator 


Prove this to yourself by changing over to the 
Ziegler on your next tapping or reaming job 
The elimination of spoilage losses will pay for 


it many times over 


PROMPT DELIVERY 


W. M. ZIEGLER TOOL COMPANY 
13574 AUBURN 


DETROIT 23, MICH 


FLOATING HOLDER 


DS and Reamers.., 
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TO AVOID Oversize 
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Gear 
INCREASED 300% 


Precision gears for aircraft, fire control, servo mechanisms, guided missiles, 
transmissions and machine tools may be ground to a total composite error 
of less .0005” at production rates three times faster than heretofore possible. 
The secret is a fast-cutting grinding wheel accurately crushtrued to the 
basic rack form, operated like a hob and with the work rotating as the 
teeth are ground —either from the solid hardened blank or a preformed gear. 
FIELD REPORTS—An aircraft engine manufacturer says “Gears ground on 
the Model 140 Grinder have passed our surface tempering inspection and 
show no grinding burns”. 
A large precision instrument manufacturer, in speaking of the Model 140, 
writes, "We have inspected gears ground on prominent gear grinders of 
both American and European manufacture. Our findings have revealed that 
this machine is by far the most accurate to date.” 


MACHINE CAPACITY (Work Gear) 
Outside Diameter 
Face Width 
Relationship of crushing roll, grinding 
wheel and work part. 


For complete information, write to The Sheffield Corporation, Dayton 1, 
New Phone — Lincoln 5577 Ohio, U.S.A., Dept. 19 


for mankind 


7656 
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It's an established principle for methods engineers in the “know”... 
while one or a group of parts is feeding past the cutters, a second 
fixture mounted on the machine is reloaded for its turn at the feeding 
station. In many cases handling time chargeable to cost is practically nil. 
@ Advantages of this principle are very much worth while for the milling 
operation illustrated here. A cincinnaTI® 28” Vertical Hydro-Tel, with 
96” table traverse, is equipped with duplicate fixtures and a four-spin- 
dle head to automatically profile mill four connecting rods at one time. 
Surfaces milled are indicated in the drawing. This Hydro-Tel is equipped 
for 360° automatic profile milling, one of the seven ways in which Hydro- 
Tel machines are built for various types of work. The complete list 
includes: 


1) Conventional milling. low series spindle speeds 

2) Conventional milling, high series spindle speeds 

3) Die sinking 

4) 360 degree automatic profiling, non-selective 

5) Die sinking and 360 degree automatic profiling, non-selective 
6) 360 degree automatic profiling, selective 

7) Die sinking and 360 degree automatic profiling, selective 


y- 6 ce 28” Vertical Hydro-Tels have plenty of range for large work; 60”, 96” 


milled in one continuous cut. or 120” table traverse; single spindle head or 2, 3 or 4 spindles. May 
we give you more information? Write for catalog M-1773-2. For brief 
specifications look in Sweet's Machine Tool File. 


THE CINCINNATI MILLING MACHINE CO, 
CINCINNATI 9, OHIO 
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Sharpening the blades of 
88 blade RIGIDCUT 15 in. 
diameter cutter. Note the 
remarkably clean design 


carbide 


WESSON Milling Cutters Show 
How Get Top Production, Life 


a the tool itself has to show you what 
CAN be done. 

For instance, take the problem of milling the cylinder 
block ends for an important CAR ABOUT TO BE 
ANNOUNCED. To get top results on this job, calcu- 
lations showed the face milling cutter should be 15 in. 
diameter and have some 88 blades. Of course standard 
blades were preferred to keep cost down. 

Where to find such a cutter? 

After studying all makes, the engine builder found 
that there was just one type of cutter that could do all 
this and also had the necessary rigidity and strength. 

That cutter had already proved itself in a year and 


a half of service in Cleveland, Detroit and Lima. 


It was the WESSON Standard High Speed Fine Finish 
Cutter—one of WES$O"’$ famous RIGIDCUT Series. 

Reason: With the WESSON design you can use 
standard carbide tipped dovetail blades. No space is 
needed in the gullet for the lock. The blades lock 
from the bottom. You get smooth chip flow, with no 
obstructions, remarkable rigidity, solid blade backing. 

Its no wonder that WESSON Rigidcut mills are setting 
new production records for output and tool life in all 
kinds of operations, everywhere. 

If you are not familiar with Rigidcut milling cutters, 
our merchandising department will send you complete 
information. Just write on your company letterhead. 
You'll be glad you did. 


Be 


“Inside Story” of Grades 
Told in Selector Bulletin 


WESSON COMPANY DEPT. AD 


1220 Weodwerd Heights Bivd., Detroit 20, Mich. 
IN CANADA: 


WESSON CUTTING TOOLS, LTD. 
93 MUDGE ROAD, TORONTO 18, ONTARIO 


Throw-Aways Throw 


1500X Photomicrographs of the same Wessonmetal 
grade. Note close similarity. 
You can find a quick answer to what grade ational needs in your own plant . ; 
of carbide-to use (and why) in a new tech It is the soundest method of carbide 
nical bulletin just released by WESSON grade selection when carbides are as 
The bulletin tells how various ingredi consistent in chemical analysis and 
¥ ents added to tungsten carbides affect physical characteristics as are the various . 
performance and tool life. You can use it Wessonmetal grades 
as a standard method for selecting and 
ipplying carbide on the basis of Oper Ask for Bulletin No | WM. 
{ Multi-Cuts Cut Waste Time 90 
Here are a few typical figures that 
tell their own story probably better 
than we can. The job is the facing of 
a shell-molded diffuser. The column 
at the left is for a conventional flat 
tool. The one at the right is for a 
WESSON THROW AWAY 
WAS iS 
Tool change time (secs 300 30 
Pcs. per tool change (index) | 130 | 280 
No. of grinds or edges 10 8 
Cost per grind $0.25 | None 
Tool grind cost 2 . 
Initial tool or insert cost 3.15 | 1.58 
“A production of over 1400 parts per says, the grooving tools shown here TOOL COST PER PIECE 024 |.0071 
grind compared with about 200 pieces helped to cut total machine service time : 
2 : per grind previously” is one report on by 90%. Tool pre-setting time is com- Want some specs on WESSOE throw. 
~ WESSOR Multicut band type tools with pletely eliminated. Downtime for tool away tooling? Ask for Bulletin 
indexable inserts. They are indexed only changes is cut in half. And grinding No. 55 10 M. 
once every shift. In addition, the report time is cut 80%. 


carbide 


Sharpening the blades of 
88 blade RIGIDCUT 15 in. 
diameter cutter. Note the 
remarkably clean design 


WESSON Milling Cutters Show 


How Get Top Production, Life 


. the tool itself has to show you what 
CAN be done. 

For instance, take the problem of milling the cylinder 
block ends for an important CAR ABOUT TO BE 
ANNOUNCED. To get top results on this job, caleu- 
lations showed the face milling cutier should be 15 in. 
diameter and have some 88 blades. Of course standard 
blades were preferred to keep cost down. 

Where to find such a cutter? 

After studying all makes, the engine builder found 
that there was just one type of cutter that could do all 
this and also had the necessary rigidity and strength. 

That cutter had already proved itself in a year and 


a half of service in Cleveland, Detroit and Lima. 


It was the WESSON Standard High Speed Fine Finish 
Cutter-—one of famous RIGIDCUT Series. 

Reason; With the WESSON design you can use 
standard carbide tipped dovetail blades. No space is 
needed in the gullet for the lock. The blades lock 
from the bottom. You get smooth chip flow, with no 
obstructions, remarkable rigidity, solid blade backing. 

Its no wonder that WESSON Rigidcut mills are setting 
new production records for output and tool life in all 
kinds of operations, everywhere. 

If you are not familiar with Rigidcut milling cutters, 
our merchandising department will send you complete 
information. Just write on your company letterhead. 
You'll be glad you did. 


carbide 
pat 
pay 


“Inside Story” of Grades 
Told in Selector Bulletin 


grade. Note close similarity. 


ge \ A >» 


essonmetal 


WESSON COMPANY DEPT. AD 


1220 Weodwerd Heights Bivd., Detroit 20, Mich. 


WESSON CUTTING TOOLS, LTD. 
94 JUDGE ROAD, TORONTO 18, ONTARIO 


1500X Photomicrographs of the same Wessonmetal 


Throw-Aways Throw 
Costs for Loss 


You ean find a quick answer to what grade ational needs in your own plant 

of carbide to use (and why) in a new tech It is the soundest method of carbide 

nical bulletin just released by WESSON grade selection when carbides are as 
The bulletin tells how various ingredi consistent in chemical analysis and 


ents added to tungsten carbides affect physteal characteristics as are the various 


performance and tool life. You can use it Wessonmetal grades 
is a standard method for selecting and 
ipplying carbides on the basis of oper 


Ask for Bulletin No. 57-1 WM. 


Multi-Cuts Cut Waste Time 90% 


“A production of over 1400 parts per says, the grooving tools shown, here 
grind compared with about 200 pieces 


helped to cut total machine service time 
per grind previously” is one report on by 90%. Tool pre-setting time is com- 


WESSON Multiccut band type tools with 


indexable inserts. They are indexed only 


pletely eliminated. Downtime for tool 
changes is cut in half. And grinding 


once every shift. In addition, the report time is cut 80%, 


Here are a few typical figures that 
tell their own story probably better 
than we can. The job is the facing of 
a shell-molded diffuser. The column 
at the left is for a conventional flat 
tool. The one at the right is for a 


WESSON THROW AWA) 


WAS 

Tool change time (secs 300 30 

Pcs. per tool change (index 130 | 280 

No. of grinds or edges 10 8 

Cost per grind $0.25 | None 

Tool grind cost 2.0 
Initial tool or insert cost 3.15 | 1.58 

TOOL COST PER PIECE 024 }.0071 


Want some specs on E8808 throw- 
away tooling? Ask for Bulletin 
No. 55 10.M 
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case history no. 45 


how DART makes better 
UNION NUTS ...much faster 


BODINE \ 


SRIDQEPORT. COMM 


REAM and 
SEAT with 
combination 
tool 
TAP... with 
top simplitied, easily changed tooling 
.440- 
1708-12 They handles sizes up to 2.068”-11 thread 
two ata stroke ...20-30 per minute 
Not only does this Bodine 48-30 machine handle many size variations up to 
this husky maximum, it also makes much BETTER nuts because “floating” 
work holders have licked the problem of eccentricity in the castings. 
Reaming is done with a carbide inserted-blade combination tool, the threading 
with a collapsible tap. 
Changeover from one size of nut to another is quickly accomplished by 
get changing cutting tools and inserts in the indexing dial. Bodine's standard 


2” heavy duty flange mounted spindles are used. 
Here's yet another instance where a Bodine Basic Machine and 

Bodine methods do a tough job much faster and much better at lower cost. 
Perhaps we can show you a way to do likewise. Write Dept. TE-8 


Production Data: Cast malleable iron nut sizes up to 2.068"-11 thread, 
machined 2 at a stroke... 1000 to 1500 pieces per 50 min/hr. 


Is space a factor in your shop? 
This complete, compact Bodine 
production unit occupies only 

5’ x 8 of floor space. 


CORPORATION 


AUTOMATIC TYPE DRILLING, MILLING, 
TAPPING, AND SCREW INSERTING MACHINES 


August 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD. INDICATE A-8-235 
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UNBRAKO STRIPPER BOLTS NOW AVAILABLE 
WITH THE NYLOK* SELF-LOCKING DEVICE 


Self-locking UNBRAKO stripper bolts (shoulder 
screws) save time, money and headaches wherever 
they are used. They eliminate the costly, time- 
consuming checking of bolts to see that they are 
securely tightened. They protect precision tools 
and dies from damage caused by vibration-loosened 
bolts. They assure that your equipment will have 
longer service life, with reduced maintenance 
and downtime. 


UNBRAKO stripper bolts are manufactured to the 
highest standards of precision. They are made of 
heat-treated alloy steel with continuous grain flow 
lines and have fully formed Class 3A threads 
finished close to the shoulder for maximum 
strength and holding power. Shoulders, held to 
fine tolerances, are concentric with heads and 
threads for uniformly accurate fit. The tough, re- 
silient, permanent nylon locking pellet is integral 
with the threaded section. 


All standard UNBRAKO socket screw products are 
available with or without the Nylok self-locking 
device. Authorized industrial distributors stock 
them. Write us for catalog and technical data on 
the complete line. Unbrako Socket Screw Division, 
STANDARD PRESSED STEEL Co., Jenkintown 37, Pa. 


UNBRAKO STRIPPER BOLTS With the Nylok self-locking device. Nylon pellet 


locks them with positive, dependable prevailing torque action. Bolts *T.M. Reg. U.S. Pat. Off., The Nylok Corporation 
are reusable, 


UNBRAKO socket screw division 


STANDARD PRESSED STEEL CO. 


JENKINTOWN PENNSYLVANIA 


We also manufacture precision titanium fasteners 


SELF. LOCKING UNBRAKO sTRiprer fasten this stripper plate securely. SPECIFICATION DRAWING. UNBRAKO Stripper bolts 
Constant vibration, shock, extended running time will not cause these are available with standard shoulder lengths 


bolts to loosen 


ranging from %& to 6 in. 


Shoulder Diameter” Va % “ 


Thread Diameter UNC 10—24 Ya—20 


Thread Length 
Head Diameter 


Heod Height 


Size of Hex. Hole “a “a Ne 
Pellet Location 141.172 187 
Max. 249 «43115 374 499 624 749 
Min 248 3105 373 498 623 748 
olerances 
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Boosts Production 
Kear Baud Sewesa 


This new OLOFSSON Special, Three Station, Two 


Way Precision Boring Machine performs multiple 


STATION 1 


Loed and uniead 
twe parts. 


operations on rear band servos in the plant of 
a leading automobile manufacturer. 
In the three stations shown at right, the machine 


rough bores, forms angle, grooves, and finish bores. 


STATION 2 
Rough bore, form 


Production is 220 pieces per hour. 


STATION 3 


2731 Lyons Avenue Lansing, Michigan Fiaich bere. 


Manufacturers of PRECISION BORING MACHINERY 
AND SPECIAL MACHINERY 


C=. — _ LOFSSON 
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= 
. 
2 
é 
) 
. a 
ie 


Get your BEARINGS 


from this big line... 
and keep headed for lower costs 


with a BOSTON GEAR 
BEARING BANK 


In any emergency, 24 
hours a day, the bear- 
ing you need is avail- 
able from your 
“BANK”. No costly 


delays. Bearings cost 
of types and sizes listed in the BOSTON GEAR Catalog No. 56. 46% less than if 


There is no finer quality, and you can get them faster... bought separately. 
FROM STOCK at your nearby BOSTON GEAR Distributor. ' 

Call him today, for prompt service. Boston Gear Works, 83 * 
Hayward St, Quincy 71, Mass. 


7124 POWER TRANSMISSION PRODUCTS FROM STOCK 
ALL AL 
vour E TON 


You'll find the bearing products you need among the thousands 


DISTRIBUTOR 
Stock Gears * Sprocketsand Chain * Speed Reducers * Bearings + Couplings from your Distributor. 
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4 New 


MORE MILLER “FIRSTS” 


from Fluids-—Tefion is 
pervious to all Hydrav- 
lic Fluids (Including Fire- 
Resistant Types) .. . 
Hydraulic Cylinders with 
Tefion Piston Cups Slight- 
ly Higher. 

Eliminates Seal Damage 
from High Temperatures 
—Tefion Sealed Cylin- 
ders Opercte At —100° 
F. to 500° F. 


of 
“©” Ring in Re-Assembly 
Eliminates Extrusion of 
“©” Ring at Extreme 
Pressures. 


"©" Ring in Re-Assembly 
Eliminates Extrusion of 
“©” Ring at ANY Pres- 
sure—Tefion Sealing 
Ring is Backed Up by 
Zero Clearance Metal 
Shoulder, 


Copyright 1957 —Flick-Reedy Corporation 


ed 

swear proor s 
Heat proor 
proor 


Hydraulic Cylinder 
Tubing End Seat 


OTHER MILLER QUALITY FEATURES 

@ Coase-Hardened Chrome Plated Piston Rod 
@ Rust Resistant Surfaces 

@ Teflon Oil and Dirt Wipers 

@ Interchangeable Square Design 


Hydraulic Cylinder 

Features Benefit 

You 9 Ways 
..At No Added Cost 


tion ner Heod and 
Cap — Cylinders Mount 
on Any Side. 

Eliminates Manual Seal- 
ing ond Locking After 
Flow Adjustment —Tefion 
Seal is Self Regulating 
and Self Locking. 
Eliminates Accessibility 
Problems— Cushion 
Screw Interchangeable 
with Ball Check Position — 
Adjustable Through Snal! 
Wrench Hole Drilled in 


2010 N. Hawthorne Ave., Melrose Park, Ill. 


i COUNTERBALANCE CYLINDERS © BOOSTERS 


j 
\ 
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~ 
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a — A 
CUSHION ADJUST 
Shearing of 
RT| Turn Page For Cross Section Of SHEF SEAL i 


; Heavy Duty Model LH—Same Size As Ordinary Zz 
Gasket Type Square Design Low Pressure Cylinders 


NON-SHOCK 
INTERMITTENT 
RATINGS 


NORMAL 
RATINGS 


MORE MILLER FIRSTS” 


1500 PSI 


1500 
1000 
1500 
1000 
800 
800 
500 
500 
500 


500 


2500 PSI 


2500 
1500 
2500 
1500 
1200 
1200 
800 
“800 
800 


800 


with Extra Heavy Duty 
3000-5000 PSI MODEL H 


HYDRAULIC CYLINDERS 


Same Price 


and Mounting Dimensions 
as Miller 2000-3000 PSI 
Hydraulic Cylinders. 


OTHER MILLER QUALITY FEATURES 


@ All Teflon Sealed Against External Leak- 
age—Tefion Cups Extra 

@ Case-Hardened Chrome Plated Piston Rod 

@ Shear Proof Rod Bushing Seal 

@ Ball Check Interchangeable with Seif 
Sealing and Locking Cushion Adjustment 

@ Rust Resistant Surfaces 

@ Tefion Oil and Dirt Wipers 


PRICE OVER STANDARD 


Not Available in 
2000-3000 PSI 


wear proor 


Hydraulic Cylinder 


99; ler" SAVE UP TO 76% OF COST 
; 2000-3000 PS! CYLINDERS 
ev Space 2 27% 
ind Pr Sa 3s 32% 
5 37% 
er Song 8 50% 
COUNTERBALANCE CYLINDERS © SOOSTERS 


SHEF SEAL Obsoletes 
All Other Hydraulic Cylinder 
End Seals .. . at no added cost 


HAS EVERY ADVANTAGE 


Pressure Energized — Sealing Effectiveness 
Increased with Pressure. 
Zero Metal-To-Metal Clearance at all 
Pressures Gives You Perfect Seal Backup. 
Sealing Ring Cannot Extrude. 
Simplified Servicing. No “Blind” Assembly. 
Sealing Ring Cannot Shear. 

4. Teflon* Sealing Ring Withstands All Hy- 
draulic Fluids at Temperatures from — 100° 
F. to 500° F. 
Head and Cap Axial Movement Does Not 
Destroy Sealing. 

6. Allows Air Bleed In Head and Cap for Re- 
mote or Automatic Bleeding. 
One Sealing Ring Cross Section Dimension 
For All Cylinder Sizes—Supplied On Con- 
venient Spools. 

8. Zero Metal Backup Clearance Eliminates 
Dangerous Leaks and Spurts of Fluid Due 
To Seal Failure. 


NONE OF THESE 
DISADVANTAGES 


GASKET CONSTRUCTION 


Unpredictable Results—Leaks and Blows 
Even at Low Pressures. 

Outlawed by J.I.C. Eight Years Ago. 

Seal Failure Causes Dangerous Leaks and 
Spurts of Fluid. Creates Unnecessary Fire 
and Safety Hazard. 


RING CONSTRUCTION 


High Pressures and Shock Loads Expand na’ “ef 


"O” RING 


Tubing—Increase Clearance and Cause 
Extrusion. 

Blind Assembly Can Shear Sealing Ring — 
Difficult Servicing. 

Seal Failure Causes Dangerous Leaks and 
Spurts of Fluid. Creates Unnecessary Fire iat; wcnuat’ 
and Safety Hazard. 
Requires Large Inventory of ''O" Rings i 

—For Servicing Variety of Cylinder Bores. When you buy Miller — You buy extra years 
—For Special Synthetic Rubber Compounds 


To Meet Ever Changing Fluid and Tem- of worry-free Cylinder performance F 
perature Needs. 
edu Pont trademark for ite tetrafuoroethyiene resin 
SHEF SEAL— Another Miller "'First’’ competitive prices 


OTHER MILLER QUALITY FEATURES 


EX proor © All Teflon Sealed Against External Leak- 

He HEAT PROOF age—Tefion Cups Extra 

FB EXTRUSION PROOF @ Case-Hardened Chrome Plated Piston Rod 

proor @ Shear Proof Rod Bushing Seal Turn Page For.More About MILLER 


@ Ball Check Interchangeable with Self 


} Teflon Pressure Energized Sealing and Locking Cushion Adjustment 
Hydraulic Cylinder @ Rust Resistant Surfaces 
Tubing End Seat | @ Teflon Oil and Dirt Wipers COUNTERBALANCE CYLINDERS © SOOSTERS q 
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All Teflon Sealed 
—Perfect Sealing 
for Hydraulic 

Cylinders 


Copyright 1957—Plick-Reedy Corporation 
Printed im U.S.A. 


edu Pont trademark for ite resin 


NONE OF THESE DISADVANTAGES 


Synthetic Rubber — 

As Static and Dynamic Seals 

1. Unsatisfactory Except When Used With A Limited Range of Hydraulic 
Fluids. 

2. Even Uncontrollable Changes in Fluid Additives Often Destroy Seal. 


3. Specific Compounds Needed for Compatibility with Specific Fluids 
Normally Used Today. 


4. Normal Temperature Range Limited to 0° F. to 130° F. Slightly Re- 
duced Life When Operated at 130° F. to 150° F. Greatly Reduced 
Life at 150° F. to 250° F. 


5. External Leakage Causes Fire and Safety Hazards When Tempera- 
ture or Fluid Destroys Seals. 


6. “U" Type Seals Without Mechanical Retainer at Mid-Section Fre- 
quently “Roll” and Lose All Sealing Ability. 


Resin Impregnated Leather— 

As Dynamic Seals Only 

1. ls Compatible with Many—But Not All—Hydraulic Fluids and Addi- 
tives Including a few Fire-Resistant Types. 


2. Normal Temperature Range Limited to —60° F. to 130° F. 
Slightly Reduced Life When Operated at 130° F. to 150° F. Sub- 
stantially Reduced Life at 150° F. to 250° F. 


3. External Leakage Causes Fire and Safety Hazards When Tempera- 
ture or Fluid Destroys Seals. 


Miller Uses Leather Piston Cup Seals for Internal Sealing ... Standard 
Price (Teflon Cups Extra). 


Piston Rings— 
As Dynamic Internal Seals 


1. Most Piston Rings Allow Some Leakage. 


2. Allow “Slip” or ‘Drift’ of Piston Due To Leakage—Unsatisfactory for 
Many Applications. 


3. Allow Varying Feed Rates Due To Leakage Because Of Viscosity 
Change During Startup—Unsatisfactory for Most Multiple and Auto- 
mated Operations. 


4. Allow Some Pressure Loss. 


5. Chips and Dirt Enter Space Between Piston and Tube Causing Scoring 
—Especially During Startup. 


All Teflon Sealed—Another Miller ‘'First’’ 


2010 N. Hawthorne Ave., Melrose Park, Ill. 


OOSTERS 


COUNTERBALANCE CYLINDERS @ 6 


OTHER MILLER QUALITY FEATURES 


@ All Teflon Sealed Against External Leak- 
age—Tefion Cups Extra 


swear proor 
wear proor 


@ Case-Hardened Chrome Plated Piston Rod f G EXTRUSION PROOF 
@ Shear Proof Rod Bushing Seal Fi FLUID PROOF j 
@ Ball Check Interchangeable with Self 
Sealing and Locking Cushion Adjustment } Teton Pressure Energized { 
@ Rust Resistant Surfaces Hydraulic Cylinder 


@ Teflon Oil and Dirt Wipers Tubing End Seal 
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ELGIN “Electro-Grinding” Makes the Most of Solid Carbide 


FOR FURTHER INFORMATION USE READER SERVICE 


CARBIDE 


Grounp” 


CARBIDE 


hours 


CARBIDE 


GROUND” 


of 


CARBIDE 


GROUND” 


CARBIDE 


useful 


GROUND” 


CARBIDE 


life 


Elgin GOLDEN CIRCLE Carbide End Mills 
have sharp, smooth, hard cutting edges that LAST— 
and make your toughest jobs look easy! How come? 
First, they're solid carbide, of course. But most im- 
portant, they are finished by Elgin’s new Electro-Grind 
Process. 


Electro-Grinding eliminates checked, chipped or flaked 
cutting edges caused by the strains and high tempera- 
tures of other production methods. With the extra fine 
grit wheels used by Elgin, Electro-Grinding assures the 
sharpest, smoothest cutting edges yet. 


Use Elgin Golden Circle Carbide End Mills for more 
production hours between regrindings, for greater accu- 
racy and lower tool costs. Write today for 
the complete new catalog. It shows Elgin's 


GROUND” 
CARBIDE 
GROUND” 
CARBIDE 
GROUND” 


CARBIDE 


GROUND” 


CARBIDE complete line of solid carbide end mills, : 
W drills, reamers and burs—all in stock for 8 
GROUND immediate delivery. 


ELGIN NATIONAL WATCH COMPANY 


ELGIN, ILLINOIS 


CARBIDE 


CARD. INDICATE A-6-243 
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the Conomatic Pilot copyturns 
this entire profile at constant cutting speed 


The Conomatic Pilot is the only multicycling copying 
lathe that provides constant feed per revolution by 
means of a piloted hydraulic feed—an important reason 
why you can profile turn parts like this to very close 
tolerances on all surfaces at full production speeds. 
When used for finishing only, the Conomatic Pilot can 


often eliminate green grinding operations. 


Write today for details of the Conomatic Pilot lathe. 


The Conomatic Pilot Model KU is a 
hydraulically-controlled multicycling 


copying lathe that can automatically 
reproduce practically any profile, using 


a motorized rotating template. It can be 


CONE AUTOMATIC MACHINE CO., INC., WINDSOR, VT. adapted to a wide variety of slides and 


tool stations. 
PILOT DIVISION 
30 Rockefeller Plaza, New York 20, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD. INDICATE A-8-244 The Tool Engineer 
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cut up lines. 


THE McKAY MACHINE COMPANY, Youngstown, Ohio 


To increase the output and efficiency of large presses the Ford Motor Company 
has installed a McKay Mechanical Press Feed Line that for the first time suc- 
cessfully cleans, levels, and feeds heavier materials for today’s production 
requirements, Designed to process strip up to 60” in width and 1/8” in 
thickness, it works equally well on progressive die or blanking presses 
without overloading. And, because it is floor-mounted with independent 
drive it can easily be adapted to future production needs. 


If you want to increase the efficiency of your press equipment, why not 
talk with McKay—pioneer and leading producer of press feed and 


FREE BOOKLET 


Complete sstrated data on McVay 
Press Feed and Cut Up Eauvioment 
~ be mailed without charqe at 


your request. Write for it today 


Ford increases press efficiency 
‘ 
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Pipe Machinery 


\ Oil Field Gages Keep Pipe 
\ Flowing to Satisfied 


Customers 


One of the largest producers of pipe and tubing 
for oil country production has found that its in- 
vestment in Pipe Machinery gages has paid good 
dividends. The use of these gages has resulted 
in improved customer relations as well as 
reduced their own scrap ratio to the lowest 
point in their history. 

Oil country gages are among the most accurate 
required by Industry today. The American 


29101 Lakeiand Bivd. 


Petroleum Institute requires that each set of 
Master gages be certified by the National 
Bureau of Standards before use. 

These gages, which are shipped all over the 
world, are produced by the same team of 
highly skilled and dedicated craftsmen who 
make all our gages. This group of men have 
but one ideal— producing the most accurate 
gages possible, resulting in lower costs to you. 
We can help you with your problems. 


. Wickliffe, Ohio 


Greoten Cloveland, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-246 
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ITE CARBIDE Grades 


Because of the many new materials and tougher, harder-to- 
machine non-ferrous alloys and the use of more powerful ma- 
chine tools, there is an increasing demand for better grades of 
carbide for economical, high production machining of cast 
iron, stainless steels, aluminum, brass, copper, etc. 

Now, grade NHA, Firth Sterling’s newest concept, com- 
bines the hardness of precision finishing grades and the tough- 


ness of general purpose grades to machine these tougher 
alloys. 


TXH, designed as a heavy duty, general purpose, steel cut- 
ting grade, is composed of the exact amounts of alloys neces- 
sary to produce the ideal combination of hardness, strength, 
and impact resistance to give maximum performance and tool 
life as a steel cutting carbide for: 

1. High Production, heavy duty, turning, facing and boring 
on all types of steel, 


2. General Purpose, job shop type of work with wide range 
of use from heavy duty to light cuts with relatively slow 
to high speeds. 


Grade TXL was designed specifically for the machining of 
steel from finishing cuts to the medium roughing range of 
operations. 

Grade TXL has the highest hardness-to-strength ratio thus 
far achieved in a cutting grade for the intended range of oper- 
ations on steel, Because of its unique combination of proper- 
ties and composition, Grade TXL gives more crater and edge 
wear resistance than is obtainable in conventional grades in 
this class. 


Firth Sterling Inc. 


| 

~~ | 3113 Forbes Street | 
Clip and mail Pittsburgh 30, Pa. | 
coupon today! | Please send the following technical bulletins, as checked, | 
Don't delay! without obligation. 

| NHA [] TXH TXL | 

Bulletin SL 2101 Bulletin SL 2096 Bulletin SL. 2079 | 

| 

Nome 

Company 

Address 


Firth Sterling 


GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 


MILLS: MCKEESPORT, TRAFFORD, DETROIT, HOUSTON, HARTFORD 
OFFICES AND WAREHOUSES*: BIRMINGHAM CHICAGO* CLEVELAND*® DAYTON DETROIT* HARTFORO* 
HOUSTON* LOS ANGELES* PITTSBURGH WESTFIELD, NJ 
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Tool & Die Steels Firth Heavy Metal 
Stainless Speciattics Chromium Carbides 
High Temperature Alloys High Temperature Cermets 
Zirconium 


erson~ 


OFFERS YOU 

VERSATILITY 

TO MEET THE 
BROADEST 


A typical job at Westlof Tool 
& De Co die tryout on 
progressive tooling. The press 
is also used for die tryout on 
Transmat type tooling 


Die tryout for a tool and die shop is probably one of the severest tests of 
the versatility of a press. At Westlof Tool & Die Co., Detroit, Michigan, 


* a 300 ton Verson double crank, straight side press is used for this purpose. 
The press itself incorporates several features which are examples of 

the versatility Verson engineering can provide: The ram is equipped with 
= three triple bank cushions adjustable right or left to 7”. centers. The bed 
= has two large cushions, one right, one left. All cushions are independently 
controlled. The press is equipped for application of coil feeding equip- 


ment should it become necessary. Press speed is variable from 15 to 30 


Catalog presents bast 
data on all types of Verson 


strokes per minute. Power adjustment of the slide is 15”. 
Presses Write for your copy 


If your requirements call for great versatility, bring your problem to 
Verson. For specific recommendations, just send an outline of your needs. 


A Verson Press for every job from 60 tons up. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


9336 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS * 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES + TRANSMAT PRESSES + TOOLING + DIE CUSHIONS + VERSON-WHEELON HYDRAULIC PRESSES 


2418 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-8-248 The Tool Engineer 
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TOOL LIFE INCREASED! 


Screw machine operation increased 
from 45 pieces to 80 pieces per 
hour when machining Latrobe's GSN 
FM tool steel. In production, the cut- 
off and form tool life increased over 
100% between grinds! 


PRODUCTION DOUBLED! 


Round hole dies are drilled and 
taper reamed. Oblong hole dies 
are milled and counterbored. Again, 
Latrobe's GSN FM tool steel resulted 
in savings — production per hour was 
doubled; cost of drills, end mills and 
reamers reduced! 


JAMESTOWN, NEW YORK 


FREE MACHINING 
HIGH CARBON— 
HIGH CHROMIUM 
TOOL STEELS 


for Standardized Precision Punches and Dies . 


EXCEPTIONAL WEAR IN USE! 


Exhaustive field tests, conducted by Ring 
Punch and Die, Inc., have showed that 
GSN FM punches and dies give excep- 
tional wear in actual production use. No 
loss of punch life, or chipping, was de- 
tected over that normally experienced 
when punches and dies were made of 
regular high carbon-high chromium steel 
without the “free machining’ sulphide 
additives. 


GSN FM is an oil hardening high carbon- 
high chromium steel possessing outstand- 
ing non-deforming characteristics in heat 
treatment. It contains sulphide additives 
that greatly improve its machinability. 
These alloy sulphides, as well as the im- 
portant carbide particles, are evenly dis- 
persed throughout GSN FM by Latrobe's 
exclusive DESEGATIZED process of 
manufacture — your assurance of uniform 
tool steel quality. 


Call your nearest Latrobe representative for 
complete data on GSN FM and other quality 
tool steels. A wide range of sizes for im- 
mediate delivery stocked at conveniently 
located warehouses. 


STEEL COMPANY 


Main Office and Plant: Latrobe, 


Branch Offices and Warehouses Located in Principal Cities 


meres 

Ring Pu 
Ing nch ¢-Uie, 
USES 


PRECISION CUTTERS! 


prs MADE TO YOUR EXACT 
SPECS...SOLID CARBIDE, 
yyy OR CARBIDE TIPPED! 


Why put up with stock cutters, when made-to-order cutters 
cost no more? Cutters designed for specific gang-milling, 
slotting, venting, slitting or grooving operations in various 
diameters and thickness to suit YOUR needs exactly. Fast 
service: all component materials carried in stock. Top-flight 
reputation for dependability built since 1888. Furnish com- 
plete specs, quantities desired and material to be cut when 
requesting prices. Write for Bulletin No, $2 


USE REAVER SERVICE CARD; INDICATE A-8-250-1 


Buy THRIFTMASTER 


Double Eccentric 
Adjustable 


DRILLHEADS 


The only heads of 


this type standard with 


Full Ball Bearing Construction 


@ greatest flexibility in drilling irregularly 
spaced holes 


@ sustained accuracy for trouble free Write today for com 

operation plete information on 
th ependable he 

@ 20 Standard Models to 8 Spindles Dou 


ble Eecentrie Adjust 
@ Special Models on Order able Drillhead the 
atest addition to the 
Makers of Chriftmaster line of 
DORMAN AUTOMATIC ingle Eccentric Un 
stable and pect 
Fixed Center Drill 
heads 


THRIFTMASTER 


GAMMONS 
REAMERS « 


Originators and 

Manufacturers of 
Helical Reamers 
and End Mills 


Stock Sizes: 
9/0—14 with Straight 
Shank 
3/0—14 with Morse 
Taper Shank 


Helical Taper 
Pin Reamers 
Shipped by 

Return Mail 


The 
GAMMONS - HOAGLUND 


Company 
400 Main Street, Manchester, Conn. 


USE READER SERVICE CARD, INDICATE A-&-250-3 


1004 WN. Plum St. 


Products Corporation 


A SUBSIDIARY OF 
THOMSON INDUSTRIES, INC 


LANCASTER, PA 


USE READER SERVICE CARD. INDICATE A-8 250.2 


AIR-MITE AIR CYLINDERS 


AIR-MITE Cylinders—made in single | 4 Mounting Types 
or double acting series—in 4 mounting 
types, are high quality cylinders at a 
low price. Simple, rugged design and 
compact construction give them long 
life, permit easy mounting on jigs, 
fixtures, tools, or machines. Used 
wherever power holding, pushing, 
pulling or lifting is required, AIR- 
MITE cylinders will meet your most 
exacting standards of dependability Vertical 
and long life. Write for complete Thrust 
catalog and prices 


Parallel 
Thrust 


polished steel ram 4. Bronze oilless 
ram bushing 

2. Brass, true- 

bore cylinders 5. Five steel 
the rods 

3. High strength 


eluminum alley 


6. Brass hose 


USE READER SERVICE CARD: INDICATE A-8-250-4 
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TIME 29 MIN. 


Roughing Angie min 
Finishing Angie 10 min 
Roughing fiat Top 6 mia 
Fintehing Flat Tep 3 min, 


& Eberhardt changed 


NCORPORATE 


multi-diam tools .,». CWanged from planing and hand-scraping to milling and grinding for finishing their 72-inch long mee- 
hanite ram used in 36” Industrial Shapers. At that time, not all G& E people were sold on the idea that 
reamers this particular part was suitable for milling by the proposed new method, but now it is a different story. 


borin heads Milling, generally speaking, is four times faster than planing; mechanical grinding is ten times faster 

B and more accurate than hand-scraping. Today surface finish is measured by profilometers in millionths 

f an inch. Along with these advances came quick-acting clamps, quick-change tool adapters, and 
nterbor 

counterbo es faster speeds and feeds. 

form cutters 


One of the reasons why G & E is sold on milling is the outstanding performance of O K bevel end 


t . l ; mills for both the roughing and finishing cuts. They like the simple way blades are set out one 
repanning too S serration and ground when dull and the long run between grinds 


gang mills For the free audit of any metal-cutting operation, write for our questionnaire. This data is fed into 
an electronic computer and you will be astonished at some of the results, 


THE OK TOOL COMPANY © 400 Elm Street ©« Milford, New Hampshire 


M> modern milling cutters fo 
modern milling machines 
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Grade 883 increases 
broach life 2500% 


Highly abrasive cast iron used for this 
bearing cap at Studebaker caused 
conventional broaches to fail after 
maximum run of only 3,600 parts. 
After the switch to Grade 883, initial 
broach ran 50 days, produced 90,000 
parts without service. Over-all ma- 


chining costs were reduced 22%. 


Grade 370 saves 155 
hours’ machining time 


Normal machining time on this 165- 
ton cast-steel propeller runner at S, 
Morgan Smith Co. was 220 hours, 
Despite abrasive patches, and inter- 
rupted cuts, Grade 370 cut machining 
time to 65 hours — '4 the time. At 154 
fpm, Grade 370 ran 30 hours without 

changing — compared to 6-8 hours ® 
with previous tools, 7 


WHY MACHINE OUTPUT GOES UP, 
WITH CARBOLOY. CARBIDES ON 


Grades for cutting every material ... in a form for handling every job 

Eleven grades to choose from: 300 Series and 78 Series Standard tools in thirteen styles, hundreds of sizes; 
carbides for cutting steel; new Grade 860 for cast iron; standard blanks in wide range of styles and sizes. In- 
five grades for nonferrous machining serts for Carboloy toolholders or other standard types 
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AND UNIT COST COMES DOWN, 


YOUR METALCUTTING JOBS 


» Carboloy cemented carbides are tailored to the job 


» Let you cut faster without 


You'll increase the productivity of your machines, while 
you reduce total manufacturing cost per piece, when 
Carboloy cemented carbides go to work on your jobs 

Your machines will be more productive, because they 
can operate at greater speeds and feeds when tooled 
with the Carboloy grade designed for the job. And they'll 
produce more per shift, because Carboloy carbides take 
rugged machining conditions without sacrifice of tool life 

Your units costs will go down, because the use of these 
grades means less machining time per piece . . . with 
lower downtime expense, reduced grinding and mainte- 
nance charges. 


Proved in the field 


Hundreds of inplant case histories like the two shown 
above prove Carboloy cemented carbides can double 
and triple output, save thousands of dollars per year 
in machine time, manpower, and tool costs. 

The reason is simple. Each Carboloy carbide grade 
has cutting characteristics tailored to a particular type 
of job. Whether you’re machining ferrous or nonferrous 
metals, whether you’re taking heavy or finishing cuts 
... one of the eleven Carboloy carbide grades handles 
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sacrificing tool life 


the job. And you can quickly get the grade you need, 
in the form you need it 


Stocked locally by Carboloy Distributors 


Your local Authorized Distributor of Carboloy cemented 
carbide products stocks standard tools, blanks, inserts, 
and toolholders in styles and sizes for every job or 
machine. He’ll give you fast delivery, and expert techni- 
cal assistance 

Call him today (you'll find his name in the Yellow 
Pages of your phone book). Or write: Metallurgical 
Products Department of General Electric Company, 
11101 E. 8 Mile Street, Detroit 32, Michigan 


CARBOLOY 
MENT E OD DES 


A B 


GENERAL @@ ELECTRIC 
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PHILADELPHIA 
Convention Center 


EXPOSITION COMMITTEE 
American of Tool 
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For information: 


NOW—Put a Set of Gage Blocks 


in the hands of each of your machinists 


MEMO TO MAN AGEMENT: 


T . > ON A 
PUT YOUR SHO! wt STANDARD 
MEASUREMENT STA‘ 
SINGLE M EA , t for complete and over-all Quality 


w practical and reasonable in cost. 
ies have decided to 


A significant improvemen 
€ i lant is no 
Control in your Pp i 
It is of such value that many er nate 
i «. machinists and ins 
{ the DoALL Shop-Blocks. 


ts are reduced. 


equip their 
i eto 
personnel with a personal * 
i waste 
Product quality goes UP aso 
In a cooperative program for ¢ wnat 
have established, for a 
to make this “single measurem 
ts to 


and re-w ork cos 

who have taken 

1 period, 

this interest we 

t can 


DoALL Shop-Blocks meet the realities of today’s 
precision tolerances required right at the bench, 
job or machine. They represent DoALL’s deci- 
sion to completely discontinue manufacture of B 
grade blocks as inadequate for today’s dimen- 
sional control needs. They provide working 
accuracies that will save you valuable time, 
effort and waste ... give better control needed 
for shop measurements. 
"A" Grade Working Gage Blocks 
at less than ‘'B'' Grade Prices 
Accuracy: 000006” 
— .000002” 

Finish: 0.6 AA or better 

Flatness: .000004” 

Parallelism: .000004” 

Hardness: 65 Re SET NO. 860 


SET NO, 380 
84 pieces 


36 pieces 
Only $265.00* Only $130.00* 
These blocks are available Series 9 Blocks 1001" thru .1009” 0001" Series Blocks 
from stock today. Ask for 001" Series Blocks 101° thru 149° 
literature. Call your local Find 050° Series 


DoALL Store, or write The 1.000" Series 4 Blocks | 000° thru 4 000° 100" 


of Quarter tenth Blocks 100025", 1.000" § 
The DoALL Company, ‘Yellow Page 100050", 100075" 
Des Plaines, @ 


The Only “A'’ Grade Working Gage Block Available Today! 


1001° thru 1009° 
001° Serves -9 Blocks 101° 109° 

19 Blocks 050° thru 950° 010° Series -9 Blocks 110° thru 
series Blocks 100° thru 500° 
Series 3 Blocks | 000", 2000", 4.000" 
Half tenth Serves —1 Block .10005° 
*Discounts on purchase of 10 and 50 of more sets 


*.050° or .100° steel or carbide wear blocks available at slight extra cost 


THIS IS A 


TYPICAL DoALL STORE MACHINE TOOLS CUTTING TOOKS INSTRUMENTS HOCK 
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You CAN 


take it with you 


... Or use it 
in the shop 


As a horizontal 
cut-off sow 


THE VERSATILE 


WELLS 49A 
METAL CUTTING 
BAND SAW 


As a vertical 
bond sow 


Use the Wells 49A in the shop, or take it to the 
“job site’’—you'll find it an efficient tool—a time 
and money saver on a wide variety of metal cut- 
ting jobs 
As a horizontal cut-off tool it has a capacity of 
3Y,” x 6”. One easy motion converts it to a vertical 
band saw. No tools required! Just swing the head 
into upright position—it's ready to use. Cut angles, 
slots, do light contour work. 


Get TWO saws for the price of ONE! Write for 
complete information 


“The Pioneers of Horizontal 
METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORP. 
600 Service Rd. ‘Three Rivers, Mich. 


USE READER SERVICE CARD; INDICATE A-8-256-1 


STAMP 


Hoggson Brand Reverse Stamps are designed for stamping molds for mak- 
ing rubber, plastic and glass products and for marking die sinking molds 
and forming dies. 


Made of high alloy steel, specially heat treated to withstand continuous 


impact, they are made for marking flat or contoured surfaces, and ave 
GUARANTEED ACCURATE. 


Available from stock in letters and figures from 4" to %, Hoggson Brand 
Reverse Stamps are also supplied, hand cut to your order, as symbols, trade- 
marks, or other special designs. , 


Specify Hoggson Brand Reverse Stamps. They‘re a step in the right 
direction! 


HOGGSON & PETTIS MANUFACTURING CO. 
144 Brewery Street New Haven 7, Conn. 
USE READER SERVICE CARD; INDICATE A-8-256-3 


milling cutter Arbors 


@ made of alloy steel, heat treated for maximum tough- 


ness @ precision ground to ensure concentricity of nose 


and taper shank @ hardened drive keys securely held by 


cap screws @ replaceable in case of damage 


Flywheels 


@ Improve milling cutter performance @ Increase cutting 


blade life @ available in three styles, for mounting on 


the spindle of any machine 


Write for Catalog No. 33 


LOVEJOY TOOL COMPANY, INC. 


131 Main Street, Springfield, Vermont 
USE READER SERVICE CARD: INDICATE A-8-256 2 


DYKEM 
STEEL BLUE" 


Popular package is 
8-oz. can fitted with 
Bakelite cap holding 
soft-hair brush for ap 
plying right at benc i 
metal surface ready for 
layout in a few minutes 
The dark blue background 
makes the scribed lines 
show up in sharp relief 
prevents metal glare. In- 
creases efficiency and 
accuracy. 


Write for sample 
on company letterhead 


} THE DYKEM COMPANY 
= 23030 North llth St. «+ St. Levis 6, Me 


USE READER SERVICE CARD; INDICATE A-8-256-4 


VMIDDLESTAUT -- BALTIMORE 
TOOLS - DIES - FIXTURES 
SPECIAL MACHINERY 
PRECISION MACHINING 
DESIGNERS - MANUFACTURERS 


Write for New Descriptive Brochure 


The IMiddlestadt. Machine Co. 
4210 Chesmont Ave. Baltimore 6, Md. 


USE REAVER SERVICE CARD: INDICATE A-8-256-5 
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These valves like tough jobs 


Discriminating engineers are finding that out. More and 
more of them are specifying Hannifin valves for every 
kind of directional air control—including the really 
tough jobs 

There are plenty of reasons why: Inspired simplicity 
of design. Fewer parts—and those easily and quickly 


replaceable. Ability to serve a wide range of applications 
with fewer valve models. And—above all—fast, smooth 
operation. 

Your Hannifin man will gladly give you the whole 
story. We'll tell you where to get in touch with him— 


after you examine the big Hannifin catalog 


AIR CONTROL 


HAN NIFIN 


VALVES 


For this complete catalog showing all the Hannifin directional air control valves, 
write to Hannifin Corporation, 5;9 South Wolf Rood, Des Picines, IMinols. 


FOR FURTHER INFORMATION; USE READER SERVICE CARD; INDICATE A-8-257 
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NOW developed PEECO feeders 
are included on STOKES pharme- 
cevtical equipment. The Medel 
538 Mark Il (illustrated) produces 
press cocted tablets with a high 
degree of uniformity and preci- 
sion at rates up to 750 per min- 
ute. Tablet cores are fully ori- 

ented, without dusting within ‘he 


 PEECO feeder bowl. 


PEECO’S leadership in the field of vibratory parts feed- 
ers has contributed much in helping increase the capaci- 
ties of new production equipment in various markets. 
We are glad to include among the companies now being 
served by PEECO, F. J. Stokes Corporation of Phila- 
delphia, Pennsylvania, manufacturers of pharmaceutical 
equipment for two-thirds of a century. 


THE WORLD'S LARGEST EXCLUSIVE MANUFACTURER OF VIBRATORY PARTS FEEDERS 


PERRY EQU/P MENT & ENGINEERING CQ. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-8-259 
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When measuring high limits 


DON’T use handle on set plug 


when setting fixed gage 


NY 


turn screw into gage with a 
\ conventional wrench 


Q 


DO turn plug by the shank with 2 
<>) _ fingers to insure correct torque 


— 


DO _ turn screw into gage holding 
head by 2 fingers to insure 
correct torque 


DO 
check variable gage for ex- 


These illustrations from new SPS booklet show some of the do’s and don'ts of gaging precision threads. 


3A threads: what they are; how to 


Threads made to Class 3A fit are the most precise in general 
use in industry. But you do not always get the 3A precision 
you specify. Because of many different gaging techniques that 
yield varying results, screws with threads well outside the Class 
4A tolerance limits often pass inspection. 


SPS has prepared a new booklet on this subject. It explains 
clearly what Class 3A threads are and the pros and cons in- 
volved in the widely varying gaging techniques in use today. It 
reviews the gaging of high and low limits of 3A threads, sam- 
pling techniques, and even the methods of gaging gages. 


All standard UNBRAKO socket screw products fall within 
specified tolerance limits no matter what method is used to gage 
them, Leading industrial distributors carry complete stocks. 
Unbrako Socket Screw Division, STANDARD PREsseD STEEL 
Co,, Jenkintown 37, Pa. 


260 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-260 


gage them — new SPS booklet tells all 


We also manufacture precision titanium 
fasteners. Write for free booklet. 


Form 2239, “Class 3A Threads: what the, 
are; how to gage them.” 16 pages, with 
many illustrations. Write for free copy today 


STANDARD PRESSED STEEL CO. 


ONBRAKG socker screw pivision SPS, 
PENNSYLVANIA 


JENKINTOWN 


The Tool Engineer 
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DESIGNED, ENGINEERED, BUILT, TESTED, 


AND DELIVERED IN 15 WEEKS AS PROMISED 


VERSATILITY FOR VOLUME 


This 14-station machine was designed with a 
number of things in mind. It was tooled at 
the factory for the piece shown above—a 
compressor front head requiring 14 holes (8 
of which are tapped) and two milled slots. 
A variant of the piece goes through the same 
tools, with selected spindles cut out by push- 
button controls. Later, the owner of the ma- 
chine is going to retool it for two other pieces. 
It consists of standard R-J Drill Units and Tap 
Units with an Index Unit to hold the fixtures, 


MACHINE 
NO. 1249 


all mounted on a firm and sturdy base, with 
suitable automatic and manual controls to suit 
the requirements. The machine is cycled for 
276 pieces per hour. This is a good example of 
the type of production machine that Rehnberg- 
Jacobson is well-equipped to design and produce. 


REHNBERG-JACOBSON MANUFACTURING CO. 
2135 KISHWAUKEE ST., ROCKFORD, ILLINOIS 


DESIGNING ENGINEERS, MANUFACTURERS, 
AND PRODUCTION CONSULTANTS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-&-26) 
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ACCURACY 


0002 T.1.R. or less at Spindle Nose, .0005 T.1.R. or less on 
Test Arbor six inches from Spindle Nose 
SPINDLE 


SPEEDS MODEL B943 


MOTOR DRIVEN 
WORK HEAD 


Other Spindle 
Speed Pulleys 
Available 
No. 118 & Tapered 
Spindle Standard 
Equipment. No, 12 
B & § or No. 5 Morse 
Available al 
Slight Extra Cost. 


K. O. Lee Company, Abedin. §. D. 


USE READER SERVICE CARD; INDICATE A-8-262-1 


@ MORE PRODUCTION * 
@ cmoorwer SEATS . 


@ LONGER CONSISTENCY 
OF OPERATION 


Wim 7 THE ECONO-SINK 
YOU GAIN ALL THE ADVANTAGES OF CARBIDE 


TOOLING ~ AND AT LESS COST par Counilarsunh Hole 


Severance TOOL INDUSTRIES INC. 


“HAVE You 
CHECKED YOUR 
COUNTERSINKING 
LATELY? Z 


a Sowance * 
ECONO-SINK 
WILL GIVE YOU — 2 
@ INCREASED ACCURACY 
@ LESS DOWN-TIME 


@ AND A COMPLIMENT 
FROM THE BOSS 

FOR SUGGESTING 


Cam 


& Fauces TobAy / 


Nak for Information, 


728 lowa Avenue, Saginaw, Michigan 


Ask for a Severance catalog today’ 
USE READER SERVICE CARD; INDICATE A-8-262-3 


wading NEW and Different te Sharpening 
Tools! 


TOOL and CUTTER 
GRINDER 


Heed 


The CAWIL W&H offers exact, accurate clearance 
angle by direct reading from a simple, legible, gradu- 
ated scale. Requires no mathematical tables or com- 
plicated computations. 

Insures longer tool life. 

© Utilizes entire width of grinding wheel, thus 

lengthens wheel life. 

@ Achieves superior grinding finish. 

e Cuts cost by greatly reducing set-up time. 
New patented Grinding Head simplifies work of 
operator, reduces work time, increases productivity. 


Write for special bulletin giving full 
details and description 


34 Exchange Place e« Jersey City 2, New Jersey 


USE READER SERVICE CARD: INDICATE A-8.262-2 
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CAWI MACHINE CO., inc. 


1 


TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTSERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 167, 
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Improve Monday morning efficiency—switch to STUART 
SOLUBLE OILS with guaranteed longer service life! 


Anaerobic bacteria (present in praetically all machine shops) thrive in 
your water-mix cutting and grinding fluids and generate that expensive 
perfume known as “Monday Morning Odor.’ Expensive because it’s a 
Sure sign the stability of the compound is being damaged service life 
shortened and because your workers’ efficiency is bound to suffer. 

So regardless of your experience with other bactericides, it will pay you to 
try Stuart’s heavy-duty soluble cutting and grinding compounds with the 
anaerobic bacteria inhibitor that’s guaranteed to keep the emulsion stable 
and sweet three to four times longer than other water mixtures... even 


in hot weather and through long shutdowns when bacteria multiply fast. 


LONGER SERVICE LIFE GUARANTEE! 


Talk the problem over with your Stuart engineer and plac ¢ a trial order 
for Solvol “X,” Codol “X,” Dasco Super Soluble “X” Base, or new general- 
purpose Dasco D-20— whichever of these top-quality, heavy-duty cutting 
and grinding compounds best fits your needs. D. A. Stuart Oil Co., 
Limited guarantees your complete satisfaction with the bacteria resistance of 
these compounds, on a money-back basis ! Phone your Stuart Service Center 


... before “Monday Morning Odor” hits your plant for another efficiency loss, 


SOLVOL “*X’’ * DASCO D-20 * CODOL 


DASCO SUPER SOLUBLE “*X”’ BASE 


1957 FOR FURTHER INFORMATION USE READER SERVICE CARD. INDICATE A & 263 


Phone your 
Stuart 
Service Center 


Find Your 


Arrange now to test Stuart's water-mix 
cutting and grinding fluids on your 
difficult machining jobs. 


DETROIT, MICH Tyler 7-6500 
CHICAGO, Bishop 7-7100 
HARTFORD, CONN Jackson 7-1144 
CLEVELAND, OHIO «Prospect 1-7411 
PHILADELPHIA, PA....... Devonshire 8-6100 
TORONTO, CANADA. . Oxtord 9-9397 


Representatives in all principal cities 


D. A. STUART OF CO., LIMITED 
72777 Gouth Troy Street, Chicago 73, 
CANADIAN D0. A. STUART Ol1 CO., LIMITED 
3875 Dantorth Avenue, Toronto 13, Ontarie 


METALWORKING LUBRICANTS 
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ier, f 
heavier, faster cuts 
with accuracy 
* This cross section of a New Britain spindle carrier illustrates three 


features that assure permanent accuracy under today’s constant 
heavy duty use. 
1. Positive, accurate location of the carrier means perfect 
spindle alignment with the tool. 
2. Rigid clamping of the carrier makes it integral with the 
frame during the cutting cycle, eliminating carrier weave 
and vibration. 
3. Automatic spindle carrier lifting mechanism eliminates 
all wear during indexing, and so guarantees preservation 
of initial accuracy. 
Features like these don’t show on the surface — you “see” them in 
the form of continued accurate production, year after year. The New 
Britain Machine Company, New Britain-Gridley Machine Division, 
New Britain, Connecticut. 


Automatic Bar 
Machine 
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FROM THE OUTSIDE 


...JUST ANOTHER 
LINDBERG PIT-TYPE 
CARBURIZING FURNACE 


Because it needs no retort, this new Lindberg 
electric vertical pit-type furnace gives you these 
important advantages: 

* Lower initial cost, no retort to pay for. 

* No expensive retort replacement. 

* Downtime for retort replacement eliminated. 

* Increased production because it heats faster. 

° Exact atmosphere control maintains work quality. 


° Versatile, carbon-diffusing and requenching along 
with carburizing. Adaptable to variety of work. 


/ N CORRTHERM elements operate on All this is made possible by Lindberg’s new 
extremely low voltage. No leakage 
through carton Stary, CORRTHERM electric heating element. For 
short hazards eliminated. No com- lower initial cost, lower maintenance costs, faster 
plicated mountings required. An 
exclusive Lindberg development production, better quality control, why not look 
/ 


into this furnace. It’s additional evidence that, if 
you're concerned with the application of heat to 
. industry, better talk it over with Lindberg. 


|| 
|| LINDBERG 
Note how CORRTHERM elements 


serve as baffies to direct forced con- 


vection streams through the charge. is de ENGINEERING COMPANY 


2447 West Hubbard Street, Chicago 12, Iilinois 


Los Angeles Plant: 11937 S. Regentview Ave., at Downey, Calif 
Toronto Plant; EFCO-Lindberg, Ltd., 11 Front Street, East 
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APEX TOOLS 


“APEX” HEAVY-DUTY CUTTERS IN STOCK 


We carry stock cutters for face milling, slotting or 
straddle milling. Your inquiries invited 


“APEX” manufactures inserted tools and milling 


cutters of all styles. Carbide-tipped cutters furnished 
when required 


APEX TOOL G CUTTER CO., Inc., Shelton 16, Conn. 


USE READER SERVICE CARD, INDICATE A-8-266-1 


for Cataleg 56-G. 
»., Youngstown 12, 


USE READER SERVICE CARD; INDICATE A-8-266-3 


New midget tools for high 
speed precision grinding 


AIRETOOL 


PNEUMATIC 
DIE GRINDERS 


Perform the most intricate s 
portable grinding jobs 
quicker and easier with © 
these lightweight, easy-to 
hold, air-powered grind 
ers. They operate with a 
wide range of grinding and filing 
tools have plenty of speed and 
power for fast, smooth cutting of 
hardened steels 
Airetool Midget Grinders are vibration free 

quiet running won't heat up. Ball bear- 
ing thrust and spray lubrication assures long 
trouble-free service 

Send for details on Airetool Pneumatic Tools 


Midget Grinders, Horizontal and Vertical 
Grinders, Drills, Screwdrivers and Nutrunners 


Mod 0 Mode! 300 > 
RPM 18.000 

dia. « long dia. « 5%" tong 
wt 402 Wr. 12 oz 


Over 27 years experience in pneumatic motor equipment. 


 AIRETOOL 


ACTURING COMPANY 


SPRINGFIELD. 


USE READER SERVICE CARD; INDICATE A-8.266.2 


TO OBTAIN FURTHER INFORMATION ABOUT 


ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 


ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 16/7, 
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quickly, easily 
released with» 
exclusive 
patented | 

LODGE & SHIPLEY 


WEDGE TYPE 
RAM PRESS URE 


SS ||) (111111! 


THIS... NOT THIS! 


Use wrench. ....... not a cutting torch 
® in minutes. ........ instead of hours 


without damage ... . die holder destroyed 


When a press brake is stalled due to improperly adjusted 
dies... do you face a short delay or near disaster? 

With a Lodge & Shipley Press Brake, release of the stuck 
dies is a quick, simple, non-destructive matter as described 
in the accompanying detail. 

This is but one of many outstanding Lodge & Shipley 
Press Brake features designed for fast, accurate, efficient and 
dependable press brake operation. New literature gives complete 
details. Write: The Lodge & Shipley Co., 3077 Colerain Ave., 
Cincinnati 25, Ohio. 


RELEASE 


The Lodge & Shipley Wedge Type Ram 
Pressure Release is unusually simple and 
rugged in design. A heavy steel wedge 
has a top angle that complements a 
similar angle on the base of the ram 
pittman socket housing. Held securely by 
a heavy steel plate, the wedges can be 
released quickly to provide up to Ya" 
additional clearance. 


lodge & Ghipley Your Ledge-ical choice 
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Hamilton 400-ton 2-point eccentric press 


Hamilton 500-ton 4-point eccentric press 


Hamilton mechanical presses spell 
the maximum in versatility 


No matter what your press requirements are, you 
probably won't have to incur the extra expense 


of special designing and “tailor-made” manufac- 
turing if you explore the versatility of the two 
basic Hamilton press designs pictured above. 
The Hamilton 400-ton 2-point eccentric press 
represents our conventional design, meeting all the 
basic needs of stamping plants all over the world. 


And it is so designed that many optional features 


Etamilton DiviSiOn. iamitton, onic 


BALDWIN: LIMA: HAMILTON 


Diese! engines *« Mechanical and hydraulic presses * Can making machinery « Machine tools 


may be readily added to transform it into a press 
capable of doing more highly specialized work. 
Extra features include automation equipment, 
air and electric controls and outlets, die lights, 
die safety blocks, built-in uprights, provision for 
feeds, inbuilding and automatic circulating oil 
lubrication. These features are built into the 
4-point press shown above. Let your Hamilton 
sales engineer discuss your needs with you. 


Ve 


TURNI NG TOOL 


The R and L Turning Tool can be 
changed from right to left in 
10 seconds, and vice versa 

... It is guaranteed not 

to bend or give way 

in any manner. 


YOU SAVE ON YOUR ORIGINAL INVESTMENT 


Roller Box Tool 

Centering and Facing Tool... 
Knee Tool 

Pointing Tool 

Back Rest 

Floating Drill Holder 
Balancing Turning Tool 


Same for left hand 


One R and L TURNING TOOL of a similar 
size (No. 1) costing only $96.50 will take 
the place of the above assortment of tools! 


Write for complete catalog of Rand lL Tools OTHER FAMOUS R and L TOOLS: 


rma TURNING TOOL + CARBIDE OR ROLLER BACKRESTS + RELEASING OR NON. 

rR oi ES T QOOLS RELEASING TAP AND DIE HOLDERS, (ALSO FURNISHED FOR ACORN DIES) 
: UNIVERSAL TOOL POST + CUT-OFF BLADE HOLDER + RECESSING TOOL 

1625 BRISTOL STREET + PHILADELPHIA 40. PA. REVOLVING STOCK STOP + FLOATING DRILL HOLDER + KNURLING TOOL 
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HELIARC Welding 
finds satellite jobs are right in its orbit 


Welding together sections for an earth satellite, under the most exacting specifica- 
tions, may not be your particular problem, But if welding light-gage, hard-to-weld 
metals is slowing up your production—Linpe’s HeELianc Inert Gas Shielded Are Weld- 
ing, using LINDE Argon as a shielding gas, may be just what you've been looking for. 

Hecianc Welding is Linpe’s method for high-speed fusion of commercial metals, 
automatically, or manually in all positions. LINDE Argon, guaranteed 99.99% pure, 
protects the weld. It is readily available, in cylinders or in bulk, from convenient 
sources all over the nation, 

Get more information about Henarc Welding and LInpE’s other modern weld- 
ing methods. For a free copy of the booklet, “Modern Methods of Joining Metals.” 
address Dept. TE-8, Linpe Company, Division of Union Carbide Corporation, 30 


1 Kast d2nd Street, New York 17, N.Y. In Canada; Linde Company, Division of 
Union Carbide Canada Limited. 


FOR THE BEST IN ELECTRIC WELDING—LOOK TO LINDE! 


Shells of the Earth Satellite, Project Vanguard, are 
made of .050-in. magnesium alloy sheet, containing 
small ts of al and zinc. The two hemi- 
spheres are manually welded together (above), with 
@ cover ring, by HELIARC Welding, a LINDE develop- 
ment utilizing an argon-shielded tungsten arc. 
Brooks & Perkins, inc., are the fabricators. 


TRACE MARK 


The Heliare and “Union Carbide” are registered trade marks of Union Carbide Corporation, 
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A Multipress Weegee study 


Se 


Multipress, used here for staking chromium-plated pepper 
mill lids, saves 1le per unit for specialty manufacturer. 


MULTIPRESS saves 


specialty manufacturer 11¢ per unit 


By using a Denison hydraulic Multipress equipped with simple 
interchangeable tooling, The George S. Thompson Corporation, 
South Pasadena, California, manufacturer of the Olde Thompson Write for Datalog 
line of pepper mills and gourmet accessories, is now saving 11¢ ASY-5 describing 
on each pepper mill produced. 


; this money-saving 
Previous methods for three sub-assembly operations cost the meothed 

company 15¢ per unit. With the hydraulic Multipress, costs for ‘ 

these three operations have been reduced to 4¢ per unit. In addi- 

tion to this significant cash savings, rejects have been virtually 


eliminated and production has been substantially increased ¥ DENISON 
The interchangeable fixtures on the index table permit the ee ; 
Multipress to be used for short-run jobs. Downtime for change- 3 drOll ica 
over is eliminated. 
Learn how Multipress can reduce your production costs. Write HYDRAULIC PRESSES » PUMPS « MOTORS « CONTROLS 


Denison Engineering Division, American Brake Shoe Co., 1182 Denison, Denison HyarOlLies, and Multiprese are 
Dublin Road, Columbus 16, Ohio. er 
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every BENCO feed finger 
is tested on the stock 
it is designed to feed... 


BENCO quanaeee satistactory operation in your machines 


PUSHERS 


Benco Pushers and Feed Fingers are made of oil hardened, non- 


warping tool steel heat treated by precision methods. As a result 4 
each point, from the thread to the bearing area, has the proper 
degree of hardness while the central section is spring tensioned. | 


It's this combination of accurate tempering and tension that 

gives every Benco Pusher and Feed Finger its longer life and 
superior performance. Each one is rigidly inspected and tested 
before it leaves the plant. 


Benco makes the most complete line of Feed Fingers and Master 
Pushers. Each provides the maximum production economies when 
properly used...regardless of the type or shape of stock or 
machine you operate. Standardize on Benco for best results. 


Conventional Heavy Duty Squirrel Cage “Multi - Split” 
Pusher Pusher Pusher Feed Finger Master Pusher 


COLLET MANUFACTURING CO. 


Cleveland 14, Ohio 
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ABOVE: Automatic transmis- 
sion parts as machined to — 
new design specifications. — 


fixture units en- 
ables this special 
machine to pro- 
duce redesigned 


arts changes didn’t 
obsolete this special 


Easily Adapted to Altered Workpieces 


The first big parts change to come along will obsolete 
many a special machine—at a drastic cut into the 
production budget! But not so with this Ex-Cell-O 
special now operating at full tilt in an automobile 
plant in Detroit. 


Built to process regulator valve bodies for automo- 
tive transmissions, this special machine was flexible 
enough to adapt to certain changes in tooling and 
operational cycles. Right now, it’s turning out com- 
plicated parts at the rate of 120 per hour. 


Machining includes fly-cutting both flat sides of alumi- 
num part; drill and regm two piston holes; drill three 


angular holes; drill, ream and chamfer the top holes. 
Flatness of the two sides is an important requirement. 


Ex-Cell-O specials have the extra precision you 
have come to expect of XLO products. Why not check 
with your Ex-Cell-O representative today? Or write 
Ex-Cell-O, Detroit. 


CORPORATION 


WMachinery 


DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING AND BORING 
SPINDLES + CUTTING TOOLS + RAILROAD PINS AND BUSHINGS + DRILL JIG BUSH 
INGS + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 


57-26 
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to keep important production flowing with new machine performance 


With speeds, machining accuracy, ease of 
tooling and operation and maintenance 
equal or superior to any machine in its 
classification, BSA Single Spindle Auto- 
matic Screw Machines offer a very definite 
plus value through “unit construction and 
replacement” of work spindles, side slides, 
turrets and gear boxes. 


Unit construction, plus extremely rigid, 
one-piece machine frame makes it possible 
to bring BSA machines back to factory 
standards of perfection quickly. You place 
an important unit back in the line with a 
minimum of lost production. 


Shipment of replacement parts are 
speeded to you from National Acme, in 


Cleveland. Here, also, full engineering and 
design services as well as demonstration 


Additional Production Advantages of BSA and service facilities, in the National Acme 


FIVE STANDARD CAPACITIES: \4’" Unit construction provides quick access 4 : 

Y", 1”. 1%". and 2” for EASY MAINTENANCE. tradition, are available to you. 

WIDE RANGE OF SPINDLE SPEEDS— Special spindle mounting, DESIGNED ; 7 4 
200 to 6000 on 4" machine, 69 to 1260 TO REDUCE WEAR May we explain how “‘unit construction 
on 2” model. Positive chain drive from gear box to 1 lac a one 
Cams, change gears and tooling easil spindle PREVENTS SLIPPAGE. and replacement’ can ease your produc- 


accessible FOR QUICK JOB-TO.JO All models use STANDARD AMERICAN : — 
CHANGEOVER, TOOLING tion problems: 


UNIT CONSTRUCTION SPEEDS REMOVAL OR REPLACEMENT 


Work Spindle Gear Box Side Slides and Turret 


National Acme 


THF NATIONAL ACME COMPANY, 184 E. 131ST ST., CLEVELAND 8, OHIO © Sales Offices: Newark 2,N. J., Chicago 6, Ill, Detroit 27, Mich. 
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